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Publisher's Note 


rhis volume h a dbtrEalion based cm three decades of excavations in 
the western part nf the Indian peninsula carried out by the Archaeology 
Department of Deccan College* Poona. The focus is on the detailed study 
anti analysis of faunal remains collected during these excavationsand the 
author's intention has been to supplement earlier studies in 19&0 s 1971 and 
1975, with original observations and interpretations. 

1‘lasQn studied parJ of a large colled ion of animal bones in 1972 and 
has presented their analysis in the perspective of food production, stock 
raising, subsequent cultivation and domesiication on the one hand and 
climatic conditions and vegetation on the other. As an exposition of the 
Indian scene in prehistoric times* ihu work and its author have a decided 
claim to novelty* 

The sixteenth publication of the Ethnographic and Folk Culture Society, 
(RFCS)j tins volume has already simultaneously appeared as a aprtSaj 
number of The Eastern I nth wpafogisl ; VoL 30 : No, 3:. Though the objective 
of the EFCS since its inception in 1945 by late Prof. D. R Mijjumdar, has 
been to publish material relating to folk culture, ethnography and social 
relations, publication of original work in physical anthropology* as well as 
prehistory and archaeology r has also progressed side by side. The Society's 
two earlier publications No, 4 (1963) and No* 15 (1977) on prehistoric 
archaeology have been well received. 

The book had been edited by bate Dr. K. S, Mathur, Editor of The 
Easiern Anlftrapategist, but its publication vva& delayed due to hia sudden 
demite on September 21* 1977. 
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’■*** For three decades the Archaeology Department of ihc Deccan College 

^ in Poona has been currying out the excavation of a number of prehistoric 
settlements in the western part of the Indian peninsula. During tho m 1 
^ excavations not only structural re mains p pottery* stone and meted tools 

and other items of material culture were found, but aEso faunal remain** 
inu&tly bones. Part of these faunal remains were put at my disposal 
' for examination during a ^tay in Poona in the second half of 1972. 

^ The object of my sojourn in India was not only to study the ancient animal 

3 bones., but also to make a beginning with afdwoz«togical research at shit 

Archaeology Department uf the Deccan College. My work on the faunal 
\ remains has to he considered in this context, 1 learned M however, only 
l ^-gradually that the animal bones which were put at my disposal were only a 
£ fraction of [he bones available at the time of the excavations, and that the 
^ bones of some rites had already been studied and tli# results published at 
^au earlier date by Shah (1971;, 1973] T Eapcn (LSft); and Alur (.19.75), As die 
t purpose of those studies was mainly tu provide the archaeologists with a lisst 

3 of species names I think it will be useful to supplement those studies with 

AJ some of my own observations* 



ARCHAEOZOOLQGICAL RESEARCH IX INDIA 
The first archaeozoological studies in India were the result of the dis- 
„ . f^overy of the large settlements of the Indus Valley culture and the cxcava- 
itiam of Mohcnjodaro and llurappu in present-day Pakistan in the 1920s and 
j v4 1930*, Semour Sewell and Gulia (1931J described the bone* found during 
2 "'""the early Mohcnjodaro excavations. PiasJiad [1936) identified the bones of 
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LilHc work has been done since then in India cm the fauisat remains 
found during excavations. Two publications exist which try U> give a survey. 
The first is by Conrad (1966). who gave a detailed report on the evidence 
published up till 1966 [Taddayya 1974}. The author surveyed the evidence 
known about animal remains from the farming settlements in the Quetta 
V alley and the Zhoh-Lnrahi region and those of the Indus Valley culture. 
She noi only discussed the scanty animal remains, but paid particular atten¬ 
tion to ike animals depicted on put sherds, seals, copper plates K descriptions 
in old texts, the clay figurines, and amulets. The fauna of the later settle¬ 
ments an' not discussed by Conrad. Added to the hook Is a must useful 
bibliography. 

The second work is by Nath H9731 who enumerates the work he has 
done since 1955 on the faunal remains of Indian sites ranging from layer, 1 ' of 
the ihird and second millennium B.G, of Muhcnjodaro and Harappa to the 
medieval layers of Samaih from the 12th century A.L>. In this work Nath 
gives useful lists of the species found at each site, illustrated with pictures of 
the more spectacular finds. 

EARLY FOOD PRODUCTION IN THE. MIDDLE EAST 

It is thought at present that the main regions where the transition of 
food gathering to load production took place are to be soil glut in the Near 
hast In the follow r iug areas : 

1. the southern alluvial plain of Mesopotamia; 

2. (he low hills at the foot of die Zagros and Taurus mountains; 

3_ the valleys of those mountains; 

4. the high plateaus of Turkey; and * 

5. die coastal area and the- low hills of the eastern Mediterranean. 

Here, not only the wild species of a number of our food grains ate found, 

but also wild cattle, wild sheep, wild goatj wild pig and a sen a! I wolf—species 
tliat are considered to he the parent species of the domestic animals. Only 
the wild horse was missing In this region + Sheep and goat arc considered to 
have betn domesticated close to 10,000 B-P., followed at a later date by 
catthv pig and dog [Reed 1969 . In the absence of the w ild horse, she hall- 
ass —'-Equal hemionui —was domesticated at first, to be replaced by the real 
domestic lim-sc after 3000 B.G. i Conrad 1966; Brentjes 1965), Others, how¬ 
ever, think that die onager was never domesticated, but that the domestic 
horse t ame at an earlier date to the Near Bast than has been presumed until 
now I Ilerre & Rohrs I973) + 

It is assumed that from dv five rcgiusis mentioned above, stock-breeding 
spread to the west and north into North Africa and Europe, to the southwest 
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into ihe Nik 1 Valley and Last Africa and tn the cast into Afghanistan! India 
and ihe Far East (fig. 1). If the domestic animals themselves had not 
actually Inrun spread + then at least the idea of duriicsticati-m had. Why 
domestication look place is still an unanswered question. There is no 
evidence ihat there was a sudden change in climate van Zeisu 1969a T 1969b) 
or in culture. On the contrary, everything points to a gradual development. 
What is evident, however* is that in the Late Palaeolithic and Mesolithic 
i na n learned to exploit ever more i niches 3 of his surround tugs to obtain food, 
not only hunting the smaller and larger mammals and birds, bm also collect¬ 
ing shell-fish anti crustaceans - Reed 1969; Flannery 1969). This enabled 
him to live in permanent settlements. Probably it was this settled Life that 
letl in I he first place to stock-breeding and plant cultivation, it is T however* 
not a certain result of a settled life- There is evidence that some 2lVK>0 
years ago in die tundra steppes of Cental Europe, man established a fairly 
settled way of EiTc based on the hunting of the Wootiy rhinoceros and a 
mtmWi- cif other species such a_s aurochs. musfc-oSj etc, i Klein 1974 s , At that 
time, howeverj he never readied the stage of animal keeping. 

It is noteworthy that thus far the oldest farming cultures known from 
Pakistan and India date no further back than the muddle of the third millen¬ 
nium B.C, However, as there is evidence that west of this region in Baluchis¬ 
tan* Sind (Fairseryis 1956, 1939) and she Near East (Clason 1974 ■. and east 
of It in northern Thailand (Sulhcim 1972 ■* fanning cultures existed at a 
much earlier date, it seems only a question of time before traces of older 
farming commuaitii s will be found in Pakistan and India. File first results 
of archaeffzoological research of the animal remains found ai Bagar ( Misra 
1971; Tlv'mw 1975) and Attamgaih point in this direction. The bones f. -mid 
in the oldest layers of the microl ethic site of hagor, dated by Cl 4 at 45041 R.Cb 
[ Agra wal , Gnp la and K usi \ m ^a r 1971) see m to have bclonged to s i n all 
ruminants (sheep/goal I 1 and cattle - 

CLIMATE, FAUNA AND VEGETATION IN PRESENT-DAY INDIA 

For a better understanding of the evidence given by the animal bnncs T 
climate and vegetation have to he discussed. 1 We will use the term India in 
its geographical sense, to include Pakistan, Ceylon and BangLa Desk. 

In the north* northwest and northeast, this region is bordered by moun¬ 
tain ranges* including die highest in the world, the Himalaya*, and in the 
south, smnInvest and southeast by the Indian Ocean. Access to this vast area 


| + The data arc taken mainly from Prater (1971), »/ Iwluw pnanr^ak. 
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was only possible by mountain possess, and along the coasts, 5? no-geogr a pin¬ 
eal India is pare of the oriental region. In the west ii h part of the large 
deserts of Arabia r-nd Africa, in the east of the tropical evergreen forests of 
East Asia, The whole of India can be divided into two subregions, that of 
the Himalayas and that of the Indian peninsula, fn the former, some of the 
Indian mammal* are found, but in the cast the Si no-Indian element h 
marked and specie* are found that also five in Assam, Burma and smith cm 
China. In tire west in the mountain* of Kasiimif and Western Ladakh they 
have been niainh supplanted by Indian sped it* and forms, and by European 
and northern Asiatic forms. The sti <uid subregion, nr India proper, h found 
s,[juth nf the Himalaya*., In the north we fmd here the immense stretches of 
the din i d plain* of Indie., Gauga and Brahmaputra, bordered in lhe south 
by the Vindhya Range and the rift in which the Narbada flows, Tine South 
has ibe Torm of a triangular table-laud, lightly lilted tn the cast, bordered 
in the wm by the Western Ghats along the coast of Mabarastfaru and 
Mysore, and tile Eastern Ghats along eh? Madras coast, The animal life is 
marked by a true Indian fauna, of which black buck, nilgai and spotted deer 
arc components. 

When we are discussing the distribution of the animal species we have to 
retireni.l>cr that practically in the whole of India the original vegetation has 
been destroyed r and most of the present-day landscape is entirely man-made. 
In the west and centre, with an annual rainfall of 30 inches and [ess (figs, 2,3), 
vast areas were covered by a tropica! thorn-forest* In the wot of the 
peninsula and the cast of the plain, tropical forest prevailed. In between 
those fbrvst belts, and surrounding the thorn-forest nucleus, a vast region is 
found belonging to die tropical dry forest. It lias been surmised, and there 
are Indications for ii in the West (Singh 1971), that in prehistoric times 
Condi lions could have been slightly more humid than today, Singh found 
that hi the Indus Valley around -?U0U B.C. frcdi w aicr plants were growing 
that are absent in this region at present. It has to be kept in mind, however t 
that the destruction of the original vegetation and the erosion of die top soil 
makc 5 u d iliirult, if not impossible, for [he available water to be retained for 
a longer time. In (he period when the first farmers settled in the subconti¬ 
nent the original vegetation was still present. 

The tnihK-Indus districts of Punjab, Western Sind and Baluchistan form 
the fastern border nf the large deserts, broken by the Itldiu Valley and 
bordered by the thorn-scrub region in the east. A large number of desert 
species ate found here. The plains region has in the west still a number of 
desert forrn:^ in th? cast it becomes more humid and merge 1 ’ into the Sunder- 
bans,, a vast area of swamp and tropica! forests. The animals found here are 
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no different from those of tlie peninsula, Thfl table-land has undulating 
plains separated by ranges of flat-topped hills. The Western. Ghsto cut it 
from the mniidunn rains:. Tii those plains large herds of gazelle and antelope 
were common. The jangle cat, tlie rotnmmi fax* ihe Indian woJF t harcSp rats 
and mice are sitll in be found. Gaur. sarnbar chital and the cuon are aperies 
of the qj>cn deciduous hill forests. Neath and east nf Nagpur die conditions 
arc more humid; wild elephant, buffalo and swamp deer also ol . nr in this 
urea. The Western Ghaia, finally, are a zone with great humidity and heavy 
rainfall in the monsoon. The torcsis of the Western Ghat? and dn. south 
Indian Hill ranges have a richer fauna than the other parts of the peninsula, 

1l is interesting ih.it in the southern hilts species are limnd that ahn live 
in tlic higher forests of Assam and the Himalayas. The birds present a diffe¬ 
rent picture (ram that of the mammals. Their distribution Is les? restricted 
by natural harriers than that of the latter. In Indiawe havt imligenouft 
.species, hat also die winter migrants from northern Eurasia. hi the 
Himalayas, birds migrate to higher and lower altitudes with the eonungqf 
spring and winu-r. Mill birds which breed in the Himalayas spend the winter 
in the southern Nilgiris (Salim A Li 1949), The migrating habirn nfiotuc 
birds make it sometimes possible in decide in which season a prehistoric 
settlejuenl was inhabited, Arehaeozoologieul research may help to explain 
the prescii I-day distribution of certain species that live in isolated mountain 
ranges. 

Of the wild mam mala that arc living in India a number may lmve been 
domesticated. The wild gaur and the buffalo are still present, anti indie 
most easiem regions also the banteug (Prater 1971). All three species have 
been domestkitted. The domestic buffalo is found all over India, the nullum 
or gay a I ■ domesticated ganrj and the Bali cattle (domesticated bam mg} ire, 
however* restricted to the eastern parts. Of th domestic cattle that mam 
the country it is n m known whether a wild ancestor lived at any time in 
India. It is assumed that modern eattle are the descmtdnnts of the wild Rm 
prunigmms from western Asia (Herre & Rtihnt Ifl73; Lpstcin l r i ib r Wild 
sheep and goat arc stilt found in Western India and the northern mountain 
areas, though their relationship with the domestic breeds is not clear. The 
wild boar was found in large parts of India and could have been locally 
domesticated. Both iho horse and the donkey mast have been introduced from 
ehewheie, and Use wild half ate—the kbng found in Western India, is not 
supposed to have been domesticated^ The history of the dog and the cat \$ 
still unknown. The camel b restricted to ibe west and northwest. The 
elephant cannot be counted among the true domestic animals. Their breed- 


6 


wild and domestic animals 


ing is often not coni P illed by man and ihc animals have to be caught young 
to be tamed and trained for the work they are to do. 


The matcristi 


The faunal remains of ! 1 prehistoric settletuen^ were investigated* 
1 he bomrs from all sites were fractured, show cutting marls, and a number 
of them had been in contact with lire. It seems that thesfc bones were the 
leftovers oE' meals or were slaughter'-garbage. 1 he bone samples range from 
u small number t if collected during surveys, to several hundreds collected 
during excavations. The state nf preservation of the hones is in many cases 
reasonable, but they can also be brittle. and then break easily. In a 
in Limber nf instances fossilisation had already progressed curtsiderabh . Most 
of the I nines were covered with a thin crust of grey material that was difficult 
to remove dig. 14. . in some cases it was sn thick that it made precise 
identification difficult or impossible; especially where teeth* pat terns were 
conc erned. The different stages of fo&slisaUQii and the thin crust made 
Weighing lilt bones superfluous, mucc values thus obtained could not have 
been compared with each other. The satilc bolds for ihc number nf hones. 
In K aval ha, ftevasa, Navdatoli and Iiiamgaon, the bones were selectively 
collected by the excavators. The skeletal parts that were collected and the 
nearly total absence of the l joucs of small species (tables 3-13) illustrate this 
clearly. In Inamgaoii the bones which were not thought worth studying 
were still laid out in the ‘sherd yard' when 1 visited the site in 1972. Unfor¬ 
tunately the data about the stratification of this sherd yard' wore no longer 
available, otherwise the bones could still base been collected for study, 

archaeological BACKGROUND 

Before discussing the sites we shall have to discuss briefly the archaeo¬ 
logical history oT India. The data tvere taken mainly from recent public¬ 
ations such as Tht birth of Indian cmlisati inn (Allchin and Allchin 196ft) and 
Prtkisivn and Protohistory &f India and Fakirtm (Sank alia 1974). 
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Fur many millennia, India was inhabited by the hunter-gatherers of the 
Early and Middle Stone Age, followed by those of the Late Stone Age t 
which is characterized bj microlithic industries- From three sites in Gujarat 
and Rajasthan, Langhnaj .Glutton-Brock 15^5), Adamgarh and Bagor 
fMisra !*J7| ) there h evidence of early stork-breeding. The fast mentioned 
settfemmt, dated by G I 1 et 45CKJ B« C + lAgrawah Gupta and Kmumgar 
19711, preceded those of Balnehiscan and Sind in the middle of the third 
milL R* tX {Conrad Itititii by at least a thousand years. The next evidence 
comes froth the cities of the Indus civilisation in the valleys of the Indus and 
its tributaries, which spread west to the region between the Jamima and 
Gang a. Somewhat earlier or contemporary with the early Indus Valley 
culture is the settlement of Rurzahom in the Yale of Kashmir. In the south 
oi India, in ihe Kamatak region* another group of stock-breeders was found, 
contemporary vi-ith those of rhe Indus Valley cultures- The oldestj dated by 
C 14 at 2300 It, 11, is Koticka] [Paddayya LU 1 ? I . In ihc northeast also, in 
Assam and Nagaland, habitation traces belonging to ihh period arc found. 
I hey show a close afFiiiiiiy with finds in southern t 3mLa- Farmers spread 
further south into India in ihe period between 20l!Hi B. C. and the beginning 
of our era. They scitlcd along die courses of ihe rivers. In this period 
rnetal was in era dm: cd. first bronze, and la?er iron- 

The ales of which the animal remains will he discussed ill this paper 
are located in Malwa h Mabarashira, and Kamatak (Fig. 3 Around 300 B.C. 
the historical period begins with ihe edicts of Emperor Anoka. 

Bashain ( 1971 } gives us snmc idea of an early Indian village, which was 
a clutter oT large and small huts grouped around a well or pond. The 
excavations in Nevasa showed that tile houses were constructed from mud 
bricks and could be cither round or rectangular* In the old days the villages 
may have been walled in. The earliest villagers would certainly not have 
known the cultural diverts of present-day India. In M.ilwaand Maharaslhra 
the villas s were mnjiily situated on river banks. The river valleys as well 
as the liighcr-h ing laud would have been covered by natural grasslands anJ 
woods. The natural vegetation would have been disrupted by clearings for 
land cultivation, only around the villagers. Cattle* sheep, goal and swine 
must have been put to pasture outside the villages. In the seventh century 
A. D. dense jungle still lined tho banks of the Ganga for m;my mite** accor¬ 
ding to an account by the Chinese Hsuart Tsang (Barham 1971)_ In the 
so u ill, the hills were favoured fur habit a don , away from the rivers. The 
landscape may leave had an open character nf vast expanses of grass* 

The houses of the villages in Lhc souih may have been circular huts w ith 
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wooden frames, interlaced with wattle screem add plastered with mud and 
cowdung. 

In the north, in JIaiwa ;Navilat >lithe hats were both round and 
ofrloir', built or a wooden frame anti waitlt and daub walls. The flours were 
mad,; of cowdung The settlements of Maharashtra stem to have been very 
similar lo those of Malwst. 


The sites 


ASH-MOUNDS AMI HABITATION SITES IN THE SHORAPUtt DO AS 

‘I hr oldest sites, the ash-mounds, were comprehensively diii utsed Ly 
All, bin ■ 1953) and receniTy hv Paddayya ■ 1971, 1973). Allchin put forward 
the theory that the ash-mounds were cattle pens, in which the e-Uile dung 
was regularly burnt, l he animal banes that were collected from these sites 
do not support this theory, since most of them seem to be slaughter garbage. 
IF the iitcs are not closely linked to a settlement, it seems that they may alto 
Slave been habitation ait* *. 

At present about sixty mounds art known. These arc distributed In the 
f lulbarga* Rairhur and BeHary districts of North Karnataka and Anantapur 
jnd Kurnool districts of Andhra Pradesh. On the basis of his excavation at 
tmur : Mahnbubnagiir district of Andhra Fiadesh) and his study of surface 
evidence from other mound*. Allchin (19&1.I9G3} put forward the view 
that these mounds were caulc-pens in wltich the accumulated cowdung was 
hum I on ceremonial occasions reminiscent of present day festivals like Holi 
and Pongal. 

The adi-mounds and habitation siies described bdow are situated in the 
Shorapiir Doab, Gutharga dislrkl* Karnataka [Paddayya 1973 : 4*11), The 
area b a triangular tract lying between the Krishna and filvima rivers. 
Climatically it is semi-arid and forms part of the deciduous thorn-forest 
zone. The sites under study arc generally confined to the hilly southwestern 
wue of ihe Doabt 
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KOD EK AL—KKL 

Thct ash-mouud at Kodekal is situ a ted approximately 4 km southeast of 
Kodrkal village ;ind B km from the left hank of the Krishna river. The 
mound lies in a small valley with a mountain stream, bordered on both sides 
by granite hills. The mound was originally 45J in in diameter and was 
4.6 m high. At presetit t the diameter is only 36.6 m* and the height 3Ji m. 
In 3967, two small trenches were dug into the mound In the largest, 
measuring 3.6 % 3.0 m, six layers could be distinguished (fig. 5;. The botles 
were mainly collected in (TF 74E) layer 1 and 6, dated by C 14 at 42854 
R5 IV 1*. - 2335 B C. I'addayya 1971 . According to the esc&vator; every 
bone was collected, and a number of them could be identified. Most of the 
bcuies were covered with a thin grey crust. The majority of the identified 
bones (table 2J belonged to cattle, followed by shcep/gosir, pig n dog and 
small rodents. One bone may be of a derr + A carpomcUcarpus is from 
a bird the size of a domestic duck. Part of ihe bones were earlier identified 
by Shah Hl73j f who also found horse, buffalo P gazelle, swamp deer, spotted 
deer and domestic fowl. The bo tics of horse, deer and domestic fowl were 
not among the collection I myself saw. It is possible that part of the B&i sp. 
bones were from buffalo, though they seemed to be a homogeneous 
sample. One maxilla and out maiidibula of cattle still Iiad the deciduous 
dentition table 14 j. Four fishbone fragments were also found* 

Cattle predominated over the other species, which is in agreement with 
the observations of AUchin 1 1961j and Alur (manuscript) on the animal 
remains of Utnur. Although he does not mention U T it seem 6 that Allchin 
is also describing a number of selectively Collected animal remain. 

BUD1KAL—BHL. s 

The Budikal 3 ih-mcitlnd is ntuated 0,0 km north of Rudika] v ilhigc on a 
sandstone plateau. The original large mound was damaged by a cart-tntdt. 
'Hie Ixmtrs of this site are surface finds (table 2). No other bone> than thos* 
of Has sp, could be identified. One tibia was fossilised and belongs to a large 
fossil Burid. 

KANXEKDLUR—KKR. l 

In die vicinity of Kamnkdur two aslunaounds were found. The bones 
which will be discussed here came from the first. This mound is situated 
O.B km northwest of the village on the right bank of the Kannckohir nulla. 
The brines were surface finds and seemed slightly rolled, having rounded 
ridges. Sixteen bones belonged lo Bqi sp. and two to the small ruminants, 
aheep/goak 
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KUFI-KP 

The site is situated LG inn northwest of Dimanhal. The mound no 
longer exists, the bones were surface finds. Neolithic habitation material 
and ashy earth covered an area of one acre. Six bones belonged to Bos *p. 

MALLUR—MLR- l AND 2 

Ti'i'O ash-mounds occur at this place. Mallur 1 situated northeast of 
Mallur, the mound originally measured 6 m in diameter and was L5 ni higfu 
Mallur 2 is situted + 33 tit west l»F Mallur 1 and forms no real mound. Ash 
was found over an area of I 3.7 x 9 rn p to a depth of 0,9 m. Four bones could 
be identified with cer tainty as belonging to Bos sp, 

THIRTH—TH 

The mound of Thinh was Found on the same sandstone plaic.au as 
Btidikal and LG km west-nprthwest of the village Tirth, It measures 
II x \ 1, R m. The buttes wen Mir Fare finds. Six tattle bom ■■ inu[d be 
identi fled. 

SITES IN MADHYA PRADESH AND MAHARASHTRA 
KAYATHA—&TH 

Kayatha* situated 25 km east of Ujjaln p was discovered by V T S r 
Wukankar in 1964. During a trial excavation in l9bB-by by the Deccan 
College under the direction of Dr. Z. D, AnsarL two irenches. A and B r were 
dug. In trench A. five habitation phases could be distinguished; in trench B 
phase I was missing (fig. 4, tabic 34). There appear to be three phases 
preceding tlie arrival of iron. Phase 1 fc, 21HKL1BQ0 B. i ha* Harappan 
aiririitEcs-j in phase 11 (e. 17QO-I5QO JLC :a Harappan sral was discovered, 
and in phase 111 {c. 1500-1200 B. C.) pottery of the Mahva and Jorwe 
tradition* Thnses IV [c. GOO-200 B. C) and V (e. 200 B. C r -G0O A, D.) 
belong to the historical period (Ansar! and Dhavalikar 1975)* 

The dwelling-mound is situated on she left bank of the Chari Kalisindj a 
tributary of the Kalisind t which is in turn a tributary of the GhambaL These 
rivers are dry most o[ the year* A fairly largo village at present crowns the 
mound oT Ksvatha wliirh makes large scale excavation impossible, The 
surrounding area is undulating,, fertile and has reasonable rainfall; it belongs 
tu the dry deciduous forest zone. From phase I s II, III and lV h bones were 
colJm ted (table 3). In appears riiat nearly all of them were the long bones 
of Bos &p, An an dvr fragment of a deer be toning to period II was picked up s 
as well as the horn-core oT a black buck. The value pf the Kayatha bones 
lies mainly in the fact that they help to provide an insight into the Boyid 
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population nf the region. A few bones of the small ruminants were also 
found: a mnndibuki of a threc-ycar-old small! ruminant isheep/go&t) From 
tlm transition Jayvr of phase II ll l T and two of one-year and I j-year-old 
animals ill layer III* Of flax sp., a maxilla of an approximately 4-yr.ir+old 
animal was collected from phase II. Maxillae of animals with adult sets of 
teeth, when slaughtered, were found in phase II. phase 11 l IF and in phase ? 
Of the mandibular, four were of animals not yet ihre^ yearn old; two from 
phase II, and phase II : III. and one from phase 111. A larger number of 
mandibalae with adult sets of teeth belong to phase f 3 phase II 111 and 
phase IV (table 13)* 

NA VD ATO LI — NAT 

The dwelling-mound of NavdatoU is situated on the left bank of the 
Narbada river, apposite Maheshw&r, where an old north-south route erased 
the river. The Narbada flows lo the west In a rift region and discharge^ its 
water into the Gulf nf I' "ambay near Broarii, 'l he Narbada has a succession 
of several wide, valleys, that of Xavdatoli Is 24 km lung and 12 km wide. In 
the north, it is bordered by tlie hilb of the Vindhya range, in the south, by 
those of the Sat puna range. The important tribal group of the llhil slill lives 
iri ike region today* Navdatolt was excavated in the period of 1952-53 and 
1957-59 by Prof. Sauk alia, Dr. Deo and Dr. Anaari. Four mounds 
could be dislinguished. The bones which were c. olJerted cuiut from mound 
IV. Here, four trenches were dug, the major ones being trench 3 and II. 
The trenches were divided into a grid system (fig. 6) iSankalia, Den and 
Ansari 197J ). Fuur main periods could be distinguished. 

d* Medieval Islamic — 4- 1 400 A, D.; 
c. Late Fiarly Historic 100 A. D. — 300 A. D L ; 
b T Early Historic— ±100 A. D. —300 A. D*; 
a. Chalcolithic—phase 1, 2, 3, 4^ + IfiGO 1300 B. G. 

Hones were only collected from layers belonging to the first period. The 
inhahit&nti lived in round and rectangular houses. Since the hones were 
collected selectively* It is unnecessary to separate the material r*i the diree 
trenches. In spite ol the selective collectings a relatively large 
number of specie* could be identilled table I 1 - Bones of Bos sp, were the 
most numerous, both sheep and gout could be identified with certainty, and 
abn black buck, gazelle* buffalo and nilgai. Deer remains may belong to the 
spotted deer or hog deer and the swamp deer or sum bar. One fish-bone and 
the remains of tortoises were found. Compared with the other sites the large 
amount of pig tones is conspicuous, Although the bones were selectively 
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eollecied it seems that the pj£ really could have been of more importance as 
a food animal in Navdaioli than tit the other sites- This is probably due to 
the i nvironuj ut which ia comparatively humid. Nowadays, rice gr^win^ is 
possible along the river* and in aneSent times the valley would have bn-u 
more wooded than at present 

At present, the Narbada Valley is part of the territory of the Bhih one 
of the huge tribal peoples still to be found in India, The inhabitants of 
Navdatoli may have been the early ancestors of the Bhih The Bhil are 
nowadays first and foremost cattle breeders and cultivators* hot they also 
work fur wood contractors (Koppers and Jongblut J 942-45), 1 heir most 

important domestic animals are the buffalo and the zebu. Every Bhil tries to 
have at least one bulfaln and two zebus. Of the buffalo a smaller and a 
larger breed are recognized. Tiiflte arc crossbred because ihe crossbred cow 
is supposed to give more milk. The cow is used for milldt% the bull for 
work. The bull, male goat* and corks are the .sacrifid.il animals of the fthtl. 
The hull may be consumed. Pig, horse* dog and cat aie not mentioned. 
Chakra borti and Mukhcrji : 197 J I also mention iishing and the hunting nf 
pigs, small gsiinit- and birds. 1 hinting was still done with arrows, hut snares 
were also Used. 

It appears that in prehistoric Navdatoli a proportion of the pigs were 
slaughtered w hen approximately 12 year old, most nf the other animals were 
slaughtered when two years old or older : table 16], The majority of the 
slaughtered bovids reached the age of three years or more (table IG'j. 
Comparatively lew calves tvere shuigtercd. 

An interesting feature of Navdaloli is the pottery, decorated with paintings 
of many animal species deluding mammals, birds, reptiles and insects 
ifig. 7* th 9h It seems that the ancient Inhabitantsof Navdatoli took a keen 
interest in the animals in and around their settlement, Of interest is that 
domestic animals are comparatively scarce, Most frequent are the pictures 
of black buck and peacock, far many centuries the two a pedes most often 
used in Indian art and decoratEon. Only the £ black buck is depicted, the 9 
see ms to be absent. 

The domestic ox is depicted four times (fig. 7, A 1-1 * In two cases it 
seems that the tips of the horns are gaily decorated, which h still ilntic. 
Goats arc depicted poiftibly, three times. One scene shows two heads, one 
clearly w ith a beard* the second show * one and half animals with str aight 
horns and .spotted bodies, they may be pied goats. Fig L 7, B2 shows an 
animal, also with relatively straight horns, busily browsing from the 
vegetation. The dog h depicted three ismrs (fig. 7 t C 1,5*3), Fig. 7, C 3 may 
be ihe picture of a fowl, wild or domesticated, fig* 7* C 2 may be a goose. 




IN PRILiHISrOkIC AND EARLY HISTORIC INDIA 


13 


7, [' ] a pigeon; In either case It U uncertain whether domestic animals 
are meant. The same holds for the numerous painting* of the peacock* It 
seem* ihat hut few deer are represented (fig, 8, A l 5 2. 'S , thr pig and nilgai 
arc mining. Of the Urge carnivores the tiger and the panther occur, as well 
as savis foxes The rodents arc represented bv the hystrix, Other birds are a 
row of fiaminigr^ and a bird of prey or vulture .fig- R T A .1, 2* 3], Fiu; ft t A 4 
seems to he a stylized little egret with fin wing headfeathrr c The rrptik 
world is represented by tortoises. The plastic shape of a crocodile was 
moulded on to a pot, f inally, four irises i*. have id he mentioned 
^fig 8 P C 1-4 

The species portrayed on the pottery are an addition to those that 
could be identified fmm ihe bones. Ii seems that all these species could be 
expected in the valley. I he domestic animals were kept in the selth-menl, 
she alllslopes and pigs roamed in the grassy plains, the large carnivores lived 
in the woods, the birds belong to the marshy region and the tortoises and 
crocodiles belong to the river. Birds of prey and vultures circling alutvr the 
Indhim vjMages are still a common sight. 

NEVA5A—NVS 

Present-day Ncvasa is a village of regional importance, partly built on at! 
ancient dwelling-mound, situated on the right bank of the Pmvara rivet, before 
it j oil n the Hodavari river, Tltc Godavari is one tif the large rivers of the 
Deccan, Mowing east and ending in the Bay of Bengal, The river formed .i 
broad Hat valley, reminiscent of she valley ny stern of rhe Danube in Central 
Europe, It seem* that the earliest fanners of the northwest De* ran settled 
on the banks of the Godavari and its tributaries There wore three excavation 
campaigns (Sankalia, Deo, Ansar! and Eberhairdt I960j„ The bones collected 
during the first in 1954 were described by Eapen (I960), those of 55/36 and 
59/61 are discussed here. The bones of the excavation of 55/56 belong to 
four periods {fig. 10), 

Period VI—MmLtm-Maratha I4CKM700 A, D;; 

Period V—Indo-Ranmn 100-300 A, D.; 

Period IV—Early historic m\ B. C r -100 A* VK; 

Weathered horizon 

Herind III — CliAlcolUhic 1300-1000 B. C* 

The bones of 59/61 belong to the Chahmlithic period and m e connected 
with Jorwe ware. 

During the excavations of Nfrwua* most bones were thrown away r and 
only a small, in all probability not representative* collection was kept. 
Although Eapen does not mention it, (his alio seems to have happened in 
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1954. In Chaleulithic Ncvasa (tables 5-1 I), Ess ^p . buffalo, sherp/goar, pig T 
hnrsr, donkey or wild ass, dog And it small cat wrre found. In historic 
Nevada* nmU of those animals were also present. Of the wild animals, three 
antelope species, nilgai, four homed antelope, and black buck, can be 
mentioned. Two species nf small c urn Ivor es arc present, of which one may 
be the domestic cat, the other a mongoose. Remains of deer, mostly 
antler fragments, may have belonged to sambar, swamp deer or the 
i ported dt-cr. 

Bond of fowl, probably domesticated, wen* found in Chalcolithic NYvasa 
as well as in Muslim-Maralha Nevada, i hr remains of a Large fowl were 
found in the Muslim-Maratha layers. A maxilla of a young elephant was 
collected in the layers of the Indo-Romun period. Tortoise remains seem to 
have been collected from all periods. Three species could he distinguished. 
A number of bones of small rodents were found in all layers. It see that 
most are uf the rat and the bandienot rat; both arc nnimab with bmTuwing 
habits and could have intruded the ancient remains, 

In Nevasa the opportunity was missed to see whether there was a change 
in diet in the Early Historic and Indo—Roman periods. As we cannot even 
assume llmt ihe bias in collecting was always the same, we can learn nothing 
mote than that cattle and small ruminant a seem to have been the moat 
frequently slaughtered animals. The species found are indicative of the 
surroundings* the antelopes needed grassy plains, die deer could live there 
too, the pig, which is more a forest animal, is absent. The fowl were 
probably domes Mealed- 

JNAMCAOX—tNM 

Tuam^aon is a dwelling-mound on the right bank of the Ghod river* a 
tributary of the Rblma v which belongs to the drainage system of the 
Krishna river, the second, large, east flowing rivtr system of the Deccan. 
The valley is narrow and the region is very dry' at present, 

Inamgaon lies on the border tif the thorn-scrub region in w hich, more 
southward, tlir alh-nustind? arc also located. Contrary to the other dwelling- 
ni€undj + which were still habinner!, Inamgaon was deserted at c* 700 B, C, 
At present it has the form of a horse-shoe-shaped sanddune. 

Jnarngaon was excavated by Dr. Z, D„ Ansar i and Dr. M. K_ Dh.ivalikar 
from 1960-71 i.fig. 11). Three occupation periods could be distinguished [fig. *1). 
Period III—late Jorwe (c, 1000*700 B. C.) ■ 

Period 11 early Jorwc |Y. 1300-1000 B. CL}; 

Period I—Malvva (c. 1600-1300 B, Q) 
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In I namgaon the remains df Evi sp, and lIic small ruminants were most 
frequently collected. Hor&e + dug and pig arc represented by one hone caeli. 
A Large number oT horn-cores of the black buck was found* two ol a nilgai and 
one of a fout-hnrned antelope, Fight fragments may belong to the spotted 
deer, and si* Lo the* am bar or swamp Jeer. Ail these species indicate a 
relatively open vegetation, and an area covered with grass and hushes. 

Two phalanges of an animal that may have been a rhinoceros or an 
elephant were found, but have stiil to be identified-fig- 17j. A fiagmnit of a 
heavy long bone must have l>een tif an elephant nr rhinoceros* Tile elephant 
lives in forests, the rhinoceros prcTcrs swamp and gra&s regions. 

During a short visit io Inamgaon in 1972, I observed that arming the 
bones thai were not brought to Poona there were numerous shells of 
freshwater mussels, w hich must have been collected in the river- Fish bones 
were not fniiud, but the river today contains catfish and carp, which can be 
easily caught ■ Ansari,. pen- comm.). It seems not improbable that the ancient 
inhabitants of Inaingaon Here also lishcrmen* 


Discussion of the species 


The bones were identified ru Tar as was possible without the help of an 
extensive comparative collection of recent skeleton* and with only a few 
reference works. 

The selective collecting of iht larger bone* by the arc haeologists made 
my task easier because u limited the collect in ti mainly to the remains of the 
suborder of the RummanOa, Of those* the Bovidae took the hrst place, 
followed by the Suidar and Llervidae. Few remains could be ascribed to the 
Eqtiidac, Canidae, Felidae and the Mmtdae, The hours from the Buvidac 
and the Gervldae could be distinguished easily in mo^ cases. The identifica¬ 
tion as to species was often ddHcuic or impossible, Although most hones of 
the large Bovidae belong, in all probability, to tlu domestic ox {flen tatirtii in 
s* rj, wo also have to reckon with the presence of die gaur [Bos gaunis) and 
its domestic form the gayal [Bos gaums fnmialisf^ the wild buffalo (Bubalus 
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btibslij) and i(g dnmf^ic form (Bttbahi. 1 bairtilis domtstitus) and the Dtlgai 
(fro ifinpbus trag&eamehis) . 

Of (he small Bovidac. most bones belong to domestic sheep p Qvis afier t 
and to domestic goat* Capra frirau. Here we have to reckon, however, with 
the possibility that part of the bones may belong to the four-hyfhod jntcbptj 
Ttimetrux qvadrharms* to die Mack buck, Antihpr arvkfpra, or the gazelle* 
C7 azett& gnzrHa- 

The bones wefe measured if tills was possible. Most of the measure merit* 
were taken after Ducrst : 1939). The measurements were taken with a slide- 
rule, with a precisian of 0,5 mm, The circumference of the horn-cnres was 
taken with a cotton thread, ft was often difficult tn measure the tecih 
properly when ibey were covered by the thin crust mentioned earlier, 1 he 
nil m hers used are tfosc given by the ex cava ton, 

CAM DAE 

Wolf -—Canii lupus Linnaeus* 175U 
Jackal —Cg ni a aureus Linnaeus, 1758 
Dhole —Cuon alfrinns Palla*, IBM 
Fox— Volf m brugnJensis Shaw, 1800 

The Indian fox ; Vntpn brrrgatensis.U found everywhere in India, The animal 
keeps to open country and rarely enters the forest. Many live in cultivated 
land bordering irrigation canals. The fox is a culture follower 
The dhole: Cum alpinus, is found in central and eastern Aria, ii lives in forests 
but is found occasionaly in open steppes. 

The wolf : Cards faptu, i* found in the north and In the dry open plains of 
peninsular India. The .in] m a Is may live in forests, hut in India they are more 
common jrt hare and open regions 

The jackal; Cams aureus* is found in nearly any environment, all over India. 

1 li Kndekal, Kayaiha HI, Nevas* HI "33/5& p Nevasa *59/61, Inamgaou, 
Ncvasa W and Ncvosa V, bones of the Canid ae were found. 

In India wc can expect the above wild *pedra next to the domestic dog. 
The dhole differs from the other specie* in one characteristic, In the lower 
jaw the third molar is missing (Cl ultom Brock 1965). Whether there arc 
difference* in the long bones Ido not know. The wolf is supposed to be 
slightly larger than the dog, jackal and dhole. The fox is smaller than tlloie 
species. 

Most bones were collected at Nevada and Jn a mg non, Two maxilla were 
found at Ncvasa III . they are badly preserved and dirty (Jig. 13), A pre- 
maxi Lb may belong to nraxjlU nr. 4B37 3? 5* A left and a right maxilla of 
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one individual were found at Inamgaon (%. 14 a above, 15 a), it seems that 
the pre-molars are slightly crowded. A left prac. orb. is probably of a second 
animal- Seven mandlbulae collected at Nevada could be measured f table 15b 

hi Nevada W the L maxilla of a young animal, was found with the ]i : M l 
anil without M* r 

In Ncvasa III "55/56 a 1. mandibula of a young; animal was found ( nr. 
0102 VJL The length oT and the height of the horizontal ramus are so 
small that we have to reckon with the possibility that it belonged to a fox. 
A second I. mandibitk I nr. 3 1 07 x 4 ) also seems to be of a young dog (%„ 
15 hi, Five other mandibulac were found, of which nr. 4227 III f 59/01 seems 
of a slender type (Bg. 14 b middle). 

In all Ciisea. the teeth were more or less crowded* uidi I p j partly screening 
M a . In nr. 256 III '59/61, the M a was missing, and no ajvcuk was present 
^fig T 14 h above}. We have to reckon iu thii-i case with the possibility th;H 
this mandibula may be of a dhole. because tin M3 may alto have been 
missing in the mandihuJa ot the domestic dug, ita absence h not rrrn Jusive, 
Of a fragment of a r- mandibula found at Inamgaou (A a 4) T the labia! side 
was slightly burnt. Another r. mandibula (C a 4% was that of a young animal 
i%. 14 a)* Carving marks on the inner side of the mandibula seem to indicate 
that the animal was slaughtered. 

In Nevasa III an all its., a radius and an astragalus were found* in 
Tnaingaon tlvo r. huineri (bat belonged to large animals. 

Cl niton-Brock 1965 studied the remains of the Canidae collected at 
Liiiiu; 1 mai, She came to the conclusion that they probably belonged to the 
Indian wolf and described them as Gitnis cf. lupus paHipti Sykes, 1831- In 
Langhnaj no long bones were founds and die mandibular made it possible to 
rule out the dhole. On! ton-Brock gave a runriibcr of measurements of recent 
dingo, wolf and domestic dog. The mean values of the skull measurements 
□ re given lit a table. If we compare die measurements of the maxillae and 
tuundibulac of Ncvasa and Inamgarm with those measurements, we see that 
they fall into the range of the true domestic dog. Only mandibula ur. NVS 
]'172 III [fig. 14b under« is comparatively sturdy* the horizontal ramus is 
larger than those of the others, the length of M fc falls in the upper rau^c of 
the domestic dog and in the lowest of the wolf, as given by Out ton-Brock. 
We have thus to reckon with the possibility that the inhabitants of prehistoric 
Nevasa hunted the fox* the wolf and the Indian w ild dog* and kept die 
domestic dog* 

FELIDAE 

Leopard cat— Fdis brngaltmis Kerr, 1720 
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Desert cat— Feds tybica Foster, 3 780 
Domestic cat —Fdis coins Linnaeus 
The leopard cat —Fdu bnigakmh is found all over India T Tin- animal 
frequents grasitandj scrub and jungle- 

The desert eat- - Fclis tibim* is found in tlie Indian desert region and in the dry 
zone of central India p also near Poona in the Deccan. 

Both the two above mentioned specie* imd the domestic eat ran he expected 
in Neva*a where the rat remains were found. Prashad describes the skul[ of 
a L?at from Haiappa as domesticated, hut Conrad [1966) (hints it more likely 
that it belonged to Fein armtd (Indian dexerl cat'i, The domestic -::ai was 
mentioned for the first unit in die textbook of KauttJya {4ih/3rd century 
B. C). 

In Nevasa 11 I p the long bones uf a young cat were found (m. E23H /.?)„ 
The skulk vertebral column and the bones of the fore and hind feet are 
missing. The bones seem to have belonged to an animal slightly larger than 
a present-day domestii European cat. Also from Nevada III f a L mandibula 
of a catlike animal was collected fig. IS f) n which seems to belong to the 
same species its the r. mandibula Found in Ncvasa 1959/61 (fig. 15 c). A 
r. mandibula (fig. 15 f) from the Weathered horizon, a L mandibula [fig. 15 c} 
from Period V, and a r, mandibula from Period VI Ijclong to the same specie* 
and in all probability to the dotncfilic cat. I he oilier two mandibular were 
found in the oldest layers of Nevasa and probably do not belong lo domesti¬ 
cated animal*. 


[fiiC3.il i re meat* in ram) 
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Of all five mantfibulae only the par* molar is tvas found and of the two 
oldest, the Mj is missing (fig. I5e, f) s 

The domestic cat is often thought tn be the descendant uf the desert cat : 
Feiii h'bi£a ? and first domesticated in the middle of the 2nd millennium EL CL 
in Egypt- When and how the cat was brought to India is unknown. It is 
not even certain at all that the cal was domesticated only in Egypt—none 
of the other species or subspecies of small cats occurring in areas outside 
Egypt, 
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PMQMQSCIDAE 

ELEPHAJOTIDAE 

Indian elephant — Eifphai maximal lJnnams 3 1753 

The TikJi an elephant is soil found In the Western Ghats, Orissa. Bihar, 
L ttar Pradesh, West Bengal anti Assam. They frequent areas widi tall 
forest. The Indian elephant is smaller in size than the African, The male 
has large tusks, the females only small, scarcely protruding tusks. 

In Ndvefia V (nr + 5541 I 4), a maxilla of an apparently young animal was 
found (fig + 16), 

In Inamgann. a fragment of a heavy ]tj ng bone V4U eullecied. It is not 
possible to tell to what part oT tbr skeleton it belong*. Only drpham and 
rhinoceros can have such massive hones. For either species the surrounding* 
of liutmgaon did not seem to be too favourable. 

There h evidence that as far back as the Indus civilisation the elephant 
wa* domesticated ! Conrad l%6; Brentjes 1965), although ihc elephant never 
became a real domcsiic animal like others The time in takes before an 
elephant can be used for vvork, mults in the majority of the animals being 
caught when grown up and then tamed and trained. 

KHUNT ERO'I t DAE 

Great oriedmrned rhinoceros —Rhinoceros imirarnh Linnaeus, 17511 
Asiatic twodiorned rh i n o ccres —Dirfenno men irwmatr* Wc Fisher, 18J4 
Sec Indian elephant 

EQUJDAE 

1 Lirse —Eqnus cabaltw Linnaeus 
Donkey— Eqmti minus 

As la tic wild aas —Eqms r hrmianus Pal I; < s _ 1775 

At present two subspecies of the wild ass arc found in India; in the north 
Eqtuts hminrns A7tfng d the Tibetan wild ass, and in rhe west in the desert* of 
the Rami of Gulch and Baluchistan Equns hmmnu f A lmr M or the Indian wild 
ass, The latter subspecies is readily tamed when young. After growing up 
they become recalcitrant and vicious and cannot ordinarily be trained to 
accept a harness. 

The domestic ass was hrst domesticated in Egypt at the end of the third 
millennium LL G, (Boessneck lD5!i) t and was brought from there to Mesopo¬ 
tamia. According to Wheeler (1968 ) there existed an intensive trade between 
the Indus Valley cultures and the Xcar East. Thus it is not unlikely that ihe 
domestic ass was known in Western India during the Indus Valley culture* 
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Prashad (193ft) describes the Equid bones from Harappa as Etjuus minus 
Linnaeus, This is rorrnboraii tl by Contact (19661 who alao thinks that the 
upper jaw fragments and a phalanx 11 lie long to the domesticated asSj but 
the metacarpi which Prashad also identified an belonging to a domestic: ass 
probably belong to a small horse and a wild ass. 

The wild horse, a aperies that is not indigenous in India, was found north 
of the Caucasus in Lus-as ia_ At the end of the Ire Age those wild Eurasian 
horses formed one species with two distinct subspecies, a western and an 
extern. According to N*>hh-(I971) [he western species was domesticated 
around 3000 B. C. in southern Russia, from where it spread to Europe, the 
Middle Fp ast am! smirhcrfi Ada. Zcimcr (19&3) slates that, in any ease, in 
latter periods the Chinese domesticated the; fecal wild hones in China. 
According to Pmshad i 1936% .“Hid confirmed by Conrad (1906), a L and a r. 
lower jaw of a horse were found in Mohenjodaro. Conrad thinks that the 
metacarpus and the phalanx II from Harappa which were also described as 
belonging io a horse by Frwshad, possibly belonged to a donkey or a wild as*. 
In any rasr It is not surprising to find horse remains at ra, 2000 B. C_ in 
India, if the first domestication took place around 3000 B. C. in southern 
European Russia, In Inamgaon, Xevaia and Navdaioli, Equid remains were 
collected in small numbers as well. Tt is difficult, hew'ever, to assign the 
fragments to species with complete certainty: From Iiiamgaun comes (nr, 
1A2 - a 1* M- (fig. !Ue^ table 13) T which is [hought to belong tn a horse. At 
Navdaioli a large L radius was collected (fig, 20a) which ts abo thought tn 
be of a horse- From the same %i\c comes a lower jaw* with M s M, and M, 
'ti^, 19a, b), which probably belongs to a domestic donkey, as well as a radius 
(fig. 20h. table 13), Of a third radius it is not certain whether it belongs to 
an Erjuid. At Nevada III a large I, I u M 1 was found, probably belonging to 
domesde liorse (fig, IBb':. Abo considered to have belonged to a domestic 
hurtle Li e a r. M and a r. and 1. pan f prisim of Ncvasa W. A r. mandibuEa 
fragment Irmn Ncvasa V probably also belongs to a horse, and a small number 
of fragmented check teeth of a lower jaw probably belong to a young horse 
(Ntvoaa ?)., Finally, a small, badly damaged F 4 /M 1 of Ncvasa 1959/61 has 
to be mentioned fig. I9e) which probably belonged, to a donltty (table 13), 
In the toll-mounds and at Kayatha no equid remains were found. 

SUIDAE 

Indian w ild boar— Sus s€rrvja criststus Wagner* 1039 
Domestic pig —Sus sere fa 

Sus sera fa mstatus is considered to be a subspecies of Sus srrnfa Linnaeus, 
1759, and closely related to the European wild boar: Sus smfa saofa. The 
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Indian wild pig is distinctive Tor its sparser coat and its fuller crest of black 
brinks reaching from the nape light down the back. Oncological! y, the 
skull id ihe Indian Wild i* considered to he nltnt slender, and the 

focrimaUs of the skull of the Indian wild hnar is !f"ss elongated, and rompaia- 
tively higher. J lie same features are found in the domestic animal*, 

T3j e Indian wild bnai \s found in most parts of India. 

I if tie is known about the domestication of [he pi£ in Asia* hui ii h 
generally acceptetl that the pig was domesticated in India. At what time the 
pig was domesticated it U difficult in say. In the hiU settlements of Baluchistan 
no pig bones were found r this in contrast with iMohenjn-Daro and ilarappa 
i Com ad l^tiH *. I ke Indian wild buar lives in grw or scanty bush jungle* 
only sometimes in the forest. The domestic pit* found in the village* m a 
small, high legged, inconspicuous animal* that feed* «m garbage. 

Pig remains are missing from the surface finds collected at thr sites ol‘ 
the asb-maimds in Karnauk. In all other settlements, phase I and ii of 
Kayatlia excluded, a few pig bones were collected. 

Only in Nftvdfttuli a muc h larger number of bnnra. most ly of the upper 
and lower jaw, were picked up (fig. 21). Most of the lower jaw* from 
XaYdaioli were uf young animals, only seven liclonged to animals with a 
complete set of cheek teeth labte 15), Of those it stems that six are of 
domesticated animals (table 16). The M s of the seventh jaw exceeds the 
measurements of those of a skull of an old .-J wild boar on loan from the 
tci Ikn t to 11 n f the Bombay Natural History Muscum {tabl e 15 «. A! (hough l 
had no skeletons ai my disposal of a recent w ild hoar and domestic pig. h 
seems to me that all the long hone* that could be measured were of domestic 
animals. It is interesting that most of the pig jaws are from animal* about 
half a year old. nr from animal* that were two yean old or older. This 
indicates a policy in ihe slaughtering of pigs in Navdutoli, In how far ilm 
observation is reliable will have to l>e corroborated by future Invest igations. 
According io Prater (1971 j, wild boar breeds in »H seasons, but thtre is a 
peak before and after the rainy season. If this dimdd also apply to the 
prehistoric and the early historic domestir pig. s the peak season in \ ivdatoli 
for births insist have been May and October-November. The killing of 
half year-old pigs- in Navd&tofi would then correspond with the birth of new 
litters, of pigs just before and after the rains. -Singh « I %6'i mentions two 
breeding seasons For contemporary domestic pigs; Alignst;September and 
February/ March. 

BOVIDAE-CERVIDAE 

A large number of genera and specie* of the Ruminantia are still found 
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in India, although a number of tlietu are nearly extinct. ihespecirs that 
could In? identified belonged to three families : the Snidae s**e above), 
the Corvidae and the Bovidae. The males of the Ccrvidae have antlers, the 
males as well as must of the females of (hr Bovidae have horns. 

Although the bones <ii a number of species can he identified in most cases 
as to species, si ill, as they have a large number of characteristics in common, 
a representative collection, of recent skeletons is needed to make this task 
easier and reliable. During my stay in Poona, l had not the advantage of 
such a collection and a number of bones could not be identified us to species. 
An added difficulty is a manifest sexual dimorphism in most species, with the 
result (hat the female* of one species fall within the size range of the males of 
a smaller species tirxt to it in size, l able 14, ill which the height at the 
withers is given of a number of spends, illustrates this clearly, Ju most: cases 
it is possible to distinguish the Cervidac from the Bovidae. Both skulls and 
mandibular are rather easy to identify and the long bones of the Ccrvidae 
have a number of characteristics hi common that distinguish them from die 
Bovidae. The bones of the carpus and tarsus gave difficulties, however in 
identification, especially when damaged., 

CERV1DAK 

One of the most conspicuous features uf the Cervidae are the antlers of 
Ihr males. Antlers arc part of the frontal boar of the skull and belong to 
the skeleton. They grow yearly from a pedicle and are also shed yearly. 
The period of growing and shedding of antlers is fixed lor a species. When 
JcJ skull:, arc found w ith antlers, or w ithout, it w ill enable the archaeoaoologiat 
to establish approximately the season in which the animal wius hunted i f the 
growing and shedding periods for the region where the material is found are 
known. Also, when shed antlers are found, the collecting pci lod is known, 
since shed antlers perish quickly when left lying outside. Antlers are useful 
material tor the manufacturing of tools and ornaments, and were in prehistory 
widely collected by human beings. 

Five deer specie* can be expected to have been hunted in the areas we 
are discussing. 

Muntjak— Mimlimvs muntjak Zimmermann, 17110 
Chita I or spotted deer—vt*»J axis Erxleben, 1777 
Barking deer —-Axit fiomtmi Zimmeirnann, 17SO 
Sambar —Cerzus ttmcolm Kerr, I 792 
Swamp deer— Ctrtus duvaarrU G, Cuvier, JB23 

The other Indian species have a more northerly or easterly disiributioti. 
The muntjak : Muntiacut muntjak, ranges over the larger part of India. The 
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height At the shoulder of an adult male is from 50-75 cm, It is found in 
thickly wooded hilb and comes out in graze in the outskirts of the forests. 
The animal is not a culture follower. I he young are bom at the onsei ul 
the rains, Tile muiujak has a typical skull with small antlers placed on very 
elongated pedicles The mates have large canines in the upper jaw, which 
protrude at either side. 

The spoiled deer or cbital : Axis axis, is found from the base ol the 
HimaLiyas to the souih of the Penmsulft and Ceylon, wherever ihci e is jungle 
combined with good grazing and enough water- In the arid piams it is 
unknown, The chilal is a culture Follower, in Madhya Pradesh and south 
India antlers are shed in August and September. A well-built stag stands 90 
cm, at the shoulder. 

Hog deer : Axis pardnai. At present, this species occurs on the low 
alluvial grass plain* of North India from Sind and Punjab to Assam. The 
height at the shoulder is 61 cm. The animals favour grass junglrs uear 
river banks or open grass plains, provided the grass is not too high. In 
upper Sind they live in the scrub jungles of the upper Indus. In Burma 
they were once common in mangroves. The hog deer is a solitary animal, 
ks young arc bom in April and May. Chitton-Brock identified the hog 
deer with certainty in Langhnaj, It is possible that in earlier times the hog 
(Jrtt was also found itt the Peninsula. 

The s.iinhar : Cm'ui anieolot, is the largest Indian deer. 1 be height at 
the whither* is approximately HOT 50 cm. r lhe sambarcan be found in the 
wooded districts of India and Ceylon; it prefers forceicd bills near cultivated 
area's. In central and southern India the antlers are shed between the end 
of March and mid-April- The young are bom at the commencement of (be 
rains iti late May or June. 

The swamp deer : Ctwt duvauedi, is limited to India ami is nearly 
extinct. In former times, two forms were found, the real swamp-dwelling 
deer of the Terai. Uttar Pradesh, Assam and the Sunderbatis; and a form 
that was found in the bard open grounds of Madhya Pradesh. It is thought 
that altogether there remain about 4,000 animals of both races. 

The identification of the few deer remains found in Kaunckolur, 
Kayatha, Navdatoli, NevWa and Inamgaon as to species was in most cases 
impossible. It was, however, possible lo make a good gueta. Most bones 
collected arc shed antlers and antler fragments, but a small number of man- 
dibulae and long bones were also picked up. We have to admit of the 
possibility that a few of the astragali identified as Bat sp. belong to Ce/nu 
imit ator [fig. 37, 38, table 15), Antlers were collected at Kayatha, Navdatoli 
Nevasa and Inamgaon. Most of them arc fragments, and could be divided 
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into three groups : L relatively heavy fragments of the "main beam found 
in Nevasa. They could be of Crtttus durance!i or Axis axis: % smaller, 
flattened, fragments with a thick cortex and line apongiosa. It is possible 
that these arc not antlers but horn cores of a large gazelle; they are found 
in Nevasa and possibly Kay a til a; 3* the third group arc cut off antler lines, 
uiih h can belong to Crrnn miiolor, Cirrus ds&amdi or *!-«* axis as well. 
Three shed antlers were rollertcd, two at Navdaioli and one at lnatugaon. 
One of those from NavcfaloU had a circumference of the rose of approxi¬ 
mately 150 nun. A recent ,j skull at Am axis, on loan frum the Bombay 
Museum of Natural History, had a circumference cf 160 mm- 1 he other 
two antlers could not be measured. Of both atltlert the main beam was 
cut off just above the rose, the first tine was present. This first line has a 
“bump" that seems chartu i eristic for Axis sods [fig-2B'. I he antler from 
Ittamg.ton was much smaller: part of its main beam was preserved. 1 lie 
circumference of the ruse w as approximately So mm. It is possible that this 
antler is from d-tu parnnai, 

The open vegetation of the dry thorn scrub forest around Indtngaon 
would have been a favourable biotope for this deer. 

In T rime gaon a mandibuLi [fig, 22a) was found, with the dec id no us 
molars rip s p v The p s is deerlilic, with two additional columns that are not 
found with the Bovidae, Three rnandibulae of adult animals, and a pars 
, *i; i ut - a 0 f a young deer (fig. 22 b), were found in Nevasa. The adult mantti- 
bulae are too large for Axis axis, but could be of Omu uttiedor or Cmms 
dmctcrli. In Inamgaon the distal part of a humerus was found- The 
bipartition by a shallow- ridge of the fossa rarormidalrs is a clear indication 
that it belonged to deer. A similar fragment was found in Kamiekplur. 
The width of the trochlea, 35.0; 37.0 nun. is Iras than that of small-sized red 
deer in Europe. In all probability those humeri are of Axis axis. 

Both in Nevasa and Inamgaon one radius was found, and since the 
measurements of those two fall well into the range of the above mentioned 
Cmits rtaphui, it is possible that they are from Crrau uuitaior or Cm 
(ftttVUGtti. 

Ii seems that a badly-damaged bone fragment found at Nevasa could 
be a radius fG3 B / 'GO).. 

A small part of I he pros, am, surface of a metacarpus in Kayatha could 
ht of a drer. In Kayaiha the diaphysis of a me tatarsus, of a amaLUfiized 
deer, possibly Amu axt* was collected. In inamgaon 4 phalanx I were found, 
with line same length as those of Bor sp; they are, however more slender. 
Whether they arc from Cirrus turi&far nr from Bosdaphu j it is difficult lo say 
(gg, 22c). Abo in Inamgaon. a mitnbci of phalanx I were found, which are 
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slightly larger slum those of sheep or goat, J wo groups can lie distinguished. 
Whether they are of Axis sp. s Ga&tla gmeila or Antilopt errntapra Jt is impossible 
to say at this moment. 

Summarizing, we ran say that although the remain^ of die Cervidae are 
scarce they may represent four species, Cnr it a unicotor t AxL f flair* Axis pvrnnus 
and CtTPnx duttfufrlL No indications for the existence of Mmiimus rnmtjak 
were found. 

The antlers of NavdatoLi* iT they arc of Axis axn may have been collected 
in August or September, The collected, and cut-to-pieces, an lien* of Axis 
a\is and Ctrvux sp. indicate that the prehistoric inhabitants of InamgROn, 
Nevasa and Navdatoli used them as raw material for the manufacture of 
objects. The long bones indicate that deer were occasionally hunted or 
trapped, and used for Food. 

HOVI DAE 

Subfamily Bovinae, 

Tribe Bosclaphini. Bostlaphux— Basehpivs tmgacamtfus Pallas, 176b 

Ttlractrits^ 7'f iramus qttQdrj£€Fms BkinviUe, I SI 6 
Tribe Bovine Bfcf —Bos gaums H + Smith, 1827 

Has taurus Linnaeus 

Buhatws — Bt&alus bubtxUs Linnaeus, 1758 
Tribe Anttlopini- Antihpr—Anlifopt tmhapra Linnaeus, 1758 
Gazeth — Ga&Ka gaztlla Pallas 1766 
Tribe Caprini. Capra Capra hitrns Linnaeus 

Ovis—Oris arirs Linnaeus 

The main characteristic oT this family is the horns, carried, in most 
species, by malts as well as females. Exceptions are the nilgai and the black 
bnck h the females of which species are hornless. The horns of domesticated 
sheep and goat tend to be smaller than those of the ulld species, and finally 
to disappear altogether. Horns are part of the skin and arc built up, just 
like nails, from ceratin. They cover the horn cores winch arc, like the 
antlers of Cervidae, part of the skeleton. Contrary to the antlers 
of the Gervidw, horn cores arc not shed annually. The hum grows a little 
every year and in some cases the growth-rings can give a rough indication 
of the age of the animal. Horn* are seldom found in an archaeological 
context. T!*e bom-core \$ found frequently. 

The bones of the Bovidae could in most cases be separated from those of 
the Cervidae, 

Nilgai or blue bull i Bosdaphns iragocamlw* The nilgai is a typical Indian 

specif. l\ Is found from th* ba?e of the Himalaya? to Mysore. The animals 
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shun dense forest, and live in undulating plains covered with grass and scrub. 
The nilgai is noi a culture fid lower but Trudy enters cultivated areas where 
I he animals damage the crops. In many parts of India they are not hunted, 
because ihey arc considered to be near relations of cattk and thus sacred. 
An adult male stands 130-140 ctn at the shoulder. According to Glutton- 
Brock i 1965) the nilgai lias the same overall size as the sambur and the 
bones have the same size too. The nilgai, however, belongs to the Bovidac, 
the sarnbar to ihe Corvidae r and it will be pebble to distinguish between 
moil of ihcir bones* This proves, however* to be difficult for ihc astragali 
f%* 33, 37 (see also cattle I. 

In Navdntulii Nevasa Ill '55/56, Nevawi P 59-6I and luamgaon a few 
hones of the nilgai were collected. 

Typical are the short, sturdy horn cores of ihe males, five of which were 
found : two in Nev&sa III, and three in Navdatoli. Tho hum core is roughly 
triangular at the base, compact, w ithout a hollow. and slightly bent forward 
(fig, 23a . 

In Navdatuli two mandibular wiie found that belong, in all probability, 
to th£ nilgai. They have the same kngth mcaturemen*: as those of snail 
cattle, but arc more slender .fable 15; fig* 23h r c'i„ in inamgaon the 
proximal part ul'a n Uttar, a r pus wju faQnd together w jih the distal pans of 
two metatarsi. The metacarpus is neither nf a drer nor of a small ox. The 
anterior- posterior depth is larger with relation to the proximal width than in 
rattle i table I5 t fig. 24 b). 'Ibc two metalarii ate too small for cattle. The 
fascular grove that reaches down to the trochlea shows that they are not the 
metatarsi of a deer f fig. 24c, dl. In the Crnidae, ihis grovE always ends at 
the distal foramen, A number of the small astragali, described as JSor sp. + 
may belong to IJ^stlaphtu r although they could also be of Germs nmcohr (see 
Btrn sp r ) f fig, 3% 37). 

Glutttm‘Brack measured dm astragali of a number of recent Basetafthm 
and Germs unk®far skeletons in the collection of the British Museum i Natural 
History) in London. According to those measurements one astragalus From 
Kayatfia 1I1 T and two from Imuagaom 111, could belong to either species, 

OTHER SKELETAL ELEMENTS 

A. J had no nilgai skeleton ai my disposal for comparison, it is possible 
that some of the smaller bones described as /for sp, may belong to Bmdaphiu; 
the possibility that this is su is small, however. 

The group of phalanx I, already discussed with the CrrerV/ar, may also 
contain bones of this species. 
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Four-horned iintdopt ur chowsinghs TftT&ctrus gitadntotWf* 1 lie four- 
horned antelope belongs* w ith ihc nilgai* to the flojrfflpAi’m, but is consider¬ 
ably smaller* An adult male has a shoulder height of 60 cm, I be females 
arc hornless. Typical for the males are the four small horns, the posterior 
of which reaches a length of 80 j 100 min, the anterior of 10-25 mm. Ihe 
four-horned antelope is found in peninsular India south of the Himalayas, 

It favours Lightly wooded, undulating or hilly country. It needs water anil 
seldom lives Tar from it. Young animals arc born from October To February. 
The font-homed antdopr h* easily tamed w hen caught young. 

At inamgaon two r. posterior horn cores were collected. The crests 
section of the horn cores is more or less round bg. 25a, hj. the^ are rdighlly 
curved 1 solid and iht tip^ art missing. Otic w as of a comparatively young 
animat- 

in Nevada tw-o right mandibular were found which did not belong to 
one of the Uaprini. They were small and slender (fig. 25 l\ tfi table I5i and 
compared very well with the mandibula of a skull on loan from the Museum 
of Natural History in Bombay (table 1 ft). A maxilla, alsn found at Nevwi, 
pi ay be from the fonrhomed antelope. Lc was. however* so thickly covered 
with the that certain identification was impossible. It seemed To 

have belonged to a young animal, and the second and third deciduous molars 
were still present. 

The surrounding* both of Nevada and Inamgaon would have suited the 
four horned antelope. There are indications that Sue a, Uillfl B.C. the country 
must have been rather open without heavy forest, 

BOVlNi 

Wild L-attlc—Tier primigemvs vamadhus 
Dorn, cattle—Bfci loam* Linnaeus 
Gaw— Bo* gaunt? H. Smith, IB1|7 
Gayal or mithm— B&i gwtmi frmttlu 
Wild buffalo— Bttlwiu j buballs Linnaeus, 1758 
Domestic hulfaJo— Buhalus hub tit is domes ti an 

Two wild species of the tribe of the Ho vim are still living in India, Bps 
gaurus is mainly a hill animat at present, but comes down now and (hen for 
pasture. A large adult bull stands 155 cm at she withers, the average is 
lBO cm. In Madhya Pradesh the young are bom between December and 
March. The gaur seems a culture fieer. 

The domesticated gaur, the gayal or milhan : Bo* guumi frtmtetis, is found 
is the cast in Assam and BtongU Dcsh, bin not in the western part of the 
country! where the settlements here discussed are situated, 'flits does not 
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exclude the possibility that in earlier rimes the miihan could have been found 
more westward than at present. We know little nr unihirig about the domes¬ 
tication history of the gayal i Simoons and Simoons 1J. 

The vvild buffalo : Bvbatus bubaih, is found in the grass jungles of Nepal 
and Assam, In the South there are still a few herd* in Orissa and the adjoin* 
ing pari of Madhya Pradesh, In the northeast dir buffalo needs grass 
jungles in the neighbourhood of swamps, but in the south the animal Jives in 
drier count ry with scattered irer n and open expanses of grass. The wild 
buffalo is a culture follower, and enters cultivated areas. An adult male 
stands 170 cm, at the shoulder. The young are born in March. April and May, 

Domesticated buffalo ■ Bub aim bubals ifomfstiffl*. The buffalo must have 
been domesticated in AsU, possibly in more than one locality, but we know 
very little about thr process. According to Cockrill i^J9h7), iwo major groups 
can be recognised: river bu if aloes, which arc found mostly in India, and 
swamp buffaloes, which are most plentiful in the great rice-growing lands 
east and south of Burma. The river hulfaln prefers clear running water to 
mud, and Is more suitable for milk production than the swamp buffalo*. The 
Swamp buffalo needs to wallow in mud r Jn I9G1 T there were in India appro- 
ximatdy 51 million buffaloes, and n major buffalo breeds can be distinguished 

I Barbara Singh 19GG). 

According to Conrad 1986) some buffalo bones and teeth were found 
in Mohenjodaro, In Ha rap pa also, bones of buffalo were found, according 
to Prashad I93h u Buffaloes ace. Eiowever, less frequently depicted than 
cattle in thc Indus Valley culture, and it is not clear whether ibe depicted 
animals iverfi domesticated nr wild. 

Both in NavdatnJi and Nevada, much flattened horn cores with a distinct 
keel at the inner and outer curve were found which belong, in all probability’, 
to the domestic buffalo (fig. 27a, bb In tnamgaou, the distal part a meta¬ 
tarsus was found that seems to belong to a domestic buffalo, since the ratio 
between distal depth and drind width is the same as that of a w ild buffalo 
measured by Glutton-Brock i table 15, Hg. 39). The measure men ts are,, how¬ 
ever, much smaller, and are the same as those of Bus sp. 

Wild cattle —Bos primigmius nanmdicui Falconer, 1859* 

Cattle —Bui £ aunts. 

No wild taurine cattle arc found in India today, and it ii not known 
whether in the period of fim domestication, the wild B $.t priminimus ttamadiats 
could still have been present in the country. 

Nowadays it h generally accepted that the domestic cattle found in India 
are descendants of Bos primigwnias r uhether it was Bat prmugtmus primigenius 
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Bryan ns, 1027 (tom West Asia, or Bos primigtmuj namaduus from India llerre 
and Huhm I■“?7J i. The most characteristic feature* of the present-day Asian 
tiiurinc cattle arc (he dew lap and hump, which features distinguish ir from 
European cattle. Thi* earliest known rattle*remains arc those from the Quetta 
Valles and the Zhab region in Baluchistan, ■ Fairwrvia 195b, 1959 dated 
±3500 RC, Not Only bones were found, hut prehistoric man left potsherds 
behind, on which lie has depicted cattle with well-developed Immps. T he 
nest information comes from the Indus civilisation. From this clviJi&uiion, 
too, not only bones were found, but cat tie depicted on seats bjicI pottery. 
Cattle ri^urincLi were made of copper and day* The majority of fho&r cattle 
are humped, Imi aho hump-less annual were portrayed. .-Vs far as ibe Indus 
civilmtinn is concerned, we have thu* to reckon with at least two different 
breeds of cunle, uric with and one without a hump. At present, most of the 
rattle in India have more or less well developed humps Harbans Singh 
i I96fi * distinguishes 2b major breeds. The humpless brevis are ail imported 
from Europe. USsen . 196(1.i tried to work out the osleologkal difference l>et- 
vveen humped and humpTess caiilr. The most characteristic difference in found 
in the spina ri&rJttjb of the JWan'r vtrtebn ai\ In the humped cattle tlwy broaden 
dorsaliy, arc iLmencd, and have a cleft due to the developed hump. Only 
one spina dorsalis of a iho rack vertebrae, which showed the peculiarities ascribed 
above, wai found In Iiminga-un, Of the other characteristic* described 
by Cilsen, only the flat!citing of the trochlea of the humerus was found in one 
piece collected in Nevasa 1959 61. That no more bones clearly show the 
characteristics described by Olsen ran have several explanations* Firmly Lite 
bones from the prehistoric sett lenient were badly damaged; secondly < Usen 
worked with humped cattle bred in the U.S. A..; and thirdly the possibility 
exists that some e J the brines were of hump-less cattle. The finds from 
Inamgaou and Nevasa 1959,61 indicate, however, that at HnICj EX' at least 
part of the cuttle in this region had humps. 

From (he foregoing discussion it will be clear that we have to reckon 
with the existence of three wild specie* nf the BovtcZae and their dummirated 
forms, of which the domestic cattle can be humped nr Inimp fos In hojh 
wild arid dorm Stic Bovidiie there cxisis a marked difference between the 
male* and females, and to complicate the issue further we also have to 
consider the existence of castrates. It is evident that it will be difficult to 
identify the bones of the Bovidae found in prehistoric set dements in India io 
species as long as no data are known about the single species* the difference 
between the sexc*, and the influence of castration on she skeleton. Even in 
Europe, where only two wild species of the ffovidae existed and only one was 
domesticated, it often proves difficult for the archaeozoologm to idetufy the 


\VIt.n ANC DOMESTIC ANtuALS 


3ft 

flovidflt* remains with certainly, and niton they diiief in npiriion about AS'liicIl 
rrmain* belong t<> wild and which fa domesticated animal*, especially LI found 
in Neolithic serderoml*. Jn the following discussion of rim bones nf the 
flovini they will be described aii 9p- or cattle. Mi>sE ol ihrm may actualK 
brinnK to domesticated cattle: Bor toms L., with or without ... 

HOS SP. 

It appears that, during estivations, various policies of bone collecting 
were fallowed at all the sites discussed, At Navdatoli. a large number of 
horn cores, upper anti lower jaws were collected; long hones were nearly 
absent. At Kay at ha however, nearly all the hones collected were lung hones. 
At Inamgaoti, skull as well as long bones were taken. A? none r.r the complexes 
catt give us any idea about the prehistoric reality, w< j will discuss the remains 
of Bth ap, fotiiid at all the sites as one complex 

Horn forts 

hlosl Itoru cores come from Navdatoli, n tew from Nevus and Inamgaolt. 
Hut u cores of cattle have a round or oval cross-section. The horn core of 
the buflkln i> flattened ..r ovjI. The Imni cores of tile only gam skull at rav 
disposal were rounder than tboae of the wiW buffalo measured by Chilton-’ 
Brock; but less round than those of the majority of horn cores found at 
Navdatoli (fig. 2fij* 

One hnm care from Navdatoli and one found at Inamgann, both from 
unknown layers, dilfcr from the others in I wing nearly totally round in atm»- 
scction, Cine liorn core, nr. 2672 i fig- 27lr) from Nevasa III, is flattened with 
.» distinct keel both along the inner and the oilier curve Nr. 3305 from 
Navdatoli in flattened in the same way, but without keel fig, 27b i. A second 
horn core, also reflected in Nevasa, is also flattened. Unfortunately the base 
is missing (it may belong to Bubatiu Mali*). It seems that those horn cores 
could he identified as fhihattr, (the small size makes it likely that they arc from 
domestic Ini Haloes : Bahalos Malts dmrstitvs.) A limn cure collected at 
Navdatoli, NVT nr. 2654, is small and sturdy, and is more flattened at the base 
than the inlirr Imru cores, A distinctive keel is missing however, so I counted 
it among Hot sp, (fig. 27r). In my opinion, all the other horn cores belong, 
without exception, to domestic cattle {fig. 2fl— Slab Whether those cattle 
were humped or hump-less it t* difficult to any. It seemed that most or the 
horns were pointing sideways, and not upwards as is found in the present-day 
cattle in Maharashtra. 

Two hnm cores from Navdatoli have a faint depression at their bases 
(fig, 31 Mi. Similar features have been dewrilied for European horn cores. 
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There, tlie phenctutoiuii was thought to he list: result of the fasfctniing of a 
yoke on the horns, In Maharashtra, however, I have so Ear mdy seen cat lie 
with ihe yoke fastened on the neck. 

Atlas 

At miftt Kites and in most lay era one or more at lasses were collected. 
Must of them were small, broken anil only funs could be measured. At 
NVS W nr. 3103; a very large and heavy piece was Found p which belongs to 
Ik u L’limuj, ui the wild buffalo— Bubtitus butt&lif. Tlic other two mensurable 
pieces from Nevasa arc snialI and fall into the sij&G range given by Grig son 
■; manuscript for Bengali Zebu. A fourth atlas is Larger I hem ibe former and 
Falls into the size-range of three Zebus in the collection of the Leiden 
Museum Netherlands). These skeletons probably halting to animals which 
cume from Indonesia. (Grigson manuscript) 

EptHtrDphcLu 

The epistropheus was also found in most Layers. In a number of eases 
it . ould be measured. The largest was found at KodekaT. the smallest at 
Nevada* 

Other vertebrae ^ 

At rno&t sites, vertebrae were collected. The\ were generally damaged. 
One spina thoracal it from Iqatngaon ilig, 31c) had tlic tlurtial broadening and 
cleft ilrat is typical for the humped Zebu cattle. This piece is tlic only direct 
indication that, at least In Tnamgaoti, humped cattle were kept. 

Mixilln 

In Nevaswi and fravdotolii a number of maxillae with milk teeth were 
found. In some cases, the p- had a ridgr* at the posterior side. Because this 
feature wa* not familiar to rue I numdered the possibility that they might 
belong to B&stlapftttSm A weakness of ihis theory whs the lack of other skeletal 
rtciiients that could possibly hr ascribed to the nilgai. Whether this ridge 
can be a feature of Bus indicia 1 dn not kno^v. Olsen i l%D) doft not 
mention it, Maxillae of adult animal* were collected at most of ihe sites. 
Those from Novara and Navdatuh cot] Id be measured. It seems that some of 
flir animals From NcVala III were slightly larger than those from 
NavdatoLI (table 15}- 

MatulibuEac 

Most mandibulac of young aultuaU were collected at Navdatoli and 
Nevasa, It appears that the mandihulac of Ncvasa were aho sLigUUy larger 
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ill Ad those of the animals from other fcites, Mandibulae of adult animals were 
col Ire tod at most of the sites. M s was the tooth found most frequently. It 
seems that the length of some of the M a of Navdatoll and Ncvasa III 
4 ■ s- oftk those "t‘ die other sctllernficils. 

Bapulic 

Only a few fragments of scapulae were collected*. Scapulae arc easily 
ijamagt^d during die butchering process, anil when fragments are not collected, 
the scapulae tends In be missing in a collection, A number of the articular ends 
of scapulae were available, and could be measured- These measurements could 
be compared with those of a 3 and J Boselapfots imgocamdus, and 2 and I Bm 
gaums * g&tm fnmtalh and Bubtlrn bubutis of the British Museum (table 15} 
as well as with the measurements taken by Crigson (niiiniiittript} of recent 
iiebu cattle in the Rijksniii^cmu van N^tuurlijke Historie 5 at Leiden in the 
Netherlands and the 'Royal Museum 1 at Calcutta. The few stlblbsail 
specimens axe larger than those of the nilgai, fall into the range of Bui gflurus 
and Bus gaums fwntalis hut are smaller than the scapula of the w ild buffalo, 
Bubalus huhalisr 

Humcrui 

Tbr humerus is a lar^e bune. the distal end is compact and difficult to 
destroy. The pio.simal end is more brittle and is often destroyed during 
butchering, or gnawed »i by scavenging dogs., Owing 10 this sturdiness, a 
number of dktal ends were well preserved -md collected. 1 wo groups can be 
distinguished. The lirst has .1 width of the trocldea of between 59-76 mm, 
the second of between 7B-B2 mm. The trochlea width of a large humerus 
was 106 mm. This piece probably belonged to a wild buffalo. A humerus 
with a width of the trochlea of 94 tnm was collected in Ncvasa (NVS. nr. 
1 ft#). The widlh of the irurhlea of the J Gaur in the British Museum 
(.killedion measured 1)3.5. Whether those groups represent 5 $ and two 
or more different species, or domestic races is difficult to say at this moment. 
Conrad (I966i points out that hump-kss as well as humped cattle were 
depicted in the Indus Valley culture. AJIchin (1961) also mentions the 
remains uf small and large cattle found in the ash-mound of Lltiur, which he 
thinks may correspond with the large and small breeds of humped cattle that 
arc still found in that region at present. 

A r. humerus iNevasa '59/61) has the straight distal surface or the trochlea 
at thu medial side, which according to Olsen is one of the characteristics 
of humped cattle. The other humeri show a more curved surface like those 
of European cattle. To me, this does not seem (o be conclusive evidence, 
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It unly indicates that ihv. study of more material may give an answer to (he 
question -ill which ratio cattle with and without hutnp were ilaughtered, 

Rudiui 

The proximal and distal parts n.f ihe radios are resistant, and even when 
the bones are broken for the extraction of marrow* they arc often not seriously 
damaged. The proximal part eould Ln- measured, It appears that at least 
two groups can be distinguished; the first group ha& a max, prux. width of 
between 113-94 ram, the second of between 72.0-ttQ<i5, The numbers are 
too small however, to be relevant. Ihe hinds (irigsnn found fur (lie Leiden 
animals were U2.5 and 9J-5 and those for the Bengali animals at Calcutta 
67-81 These measurements were 5' Lb and 6tL0 fur the I and'; Rastfopluu 
tragixamdiLi of the British Museum, "those of Bus gaum (I and J) 86 and 
100 mm, of Bus gaums Jhmlalh 335.0 mm, and of the wild buElaLo 1 lh r 0 min. 
It seems therefore improbable that any of the hones belonged to the nilgai or 
the wild buffalo, 

Ulna 

Ihe ulna is often badly damaged during butchering, and most of the 
fragments were not collected. The only ulna found at Kodetal seems to have 
belonged to a rather large animal. 

Metacarpus 

Ihe metacarpus and metatarsus are solid bones, which are often broken 
into tw'o or three parts to extract marrow, leaving the proximal and distal 
epiphytic undamaged itig. 3-3 . According to Cl tut ton -Brock (I9G5) the distal 
end of the meta podia of the buffalo is wider but not deeper than those of 
cattle* This enables the toes to have a better possibility of spreading to a 
certain degree, to faniliatc walking in mud. To what extent (his is also 
applicable to ihe river biLtfalo Ido not know- Altogether, little is bn ov. n 
about the difference* in the skeletons nf cattle and builato, CJutton^Bruck 
measured the metacarpus of a wild buffalo, and rnmpared it w ith four of 
Bvs one of Bos ittrfuw and two of fins frontalis of the British Museum 

collection. We can calculate the ratio dhial depth x E 00., distal width, which 
dicujld be lower for the buffalo i ban for cattle dig. 33 b The ratio for the 
wild buffalo is 46.6. The majority of the calculated ratios for the prehistoric 
sites h between 49-56* T wo bones of Inamgaon gave ratio? of 17.5 and 49, 
respectively. Two other bone* of In amgaon have ratios that are higher, 59 
and 59*5. The ratios of the two metacarpi of JJ&.f frtmtetis measured by 
tiutton-Umck arc 59.3 and GO; the bones were* however, much larger Lhaii 
those of Inamgiiom Three of the four jnctacarpl of Bos gaums have the same 
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index ns thai of the Bos sp. here discussed : 5f + Q; 5 a .6; 56 >8; the fourth has a 
ratio of 5&5. It seems that the gayal has a sturdier metacarpus than 1 he 
gam-. The width is in two cases slightly larger than that of Bos sp. Ihc 
distal width of the tnclacarpi of Langhnaj is also larger, the ratio depth width, 
however, lies between those of the Bos sp. and Buhafos huhaliu 

The only thing that seems certain is that no Buhalus babafis is present in 
the metacarpus sampled. 1 i ■seems, further more* that Boj gaums is morr 
slender than Bos frontalis T and that two bones of InRtngaon with a low ratio 
could belong to Bahalus bubal is domcslicus, and the two other to lbs JranUdhL 
The possibility that three laFgc bones from Nevasa ill with a width of :i3.2; 
54.2; 53 5 belonged to Bos gaums, cannot be ruled out altogether, The 
majority of the remaining metacarpi belongs in ah probability to Bos sp. 
This is also corroborated by the measurements of the recent metacarpus of 
Bos indims in the collection of the British Museum. The measurements 
tometimei exceed those of i he skeletons in the collection of the Royal Museum 
in Calcutta* and correspond with those of the measurements uf the skeletons 
m Leiden. iGrigsnn. m anus curl pi L 

Felds 

Only a few pelvis bones were collected. 


Femur 

The proximal and distal epip by ms of tin-femur arc brittle and easily 
damaged. In butchering the femur is mostly broken up into many smaller 
fragments, and only a few have been collected. 

Tibia 

The distal end is the most frequently collected purt. The meajrurments 
suggest the existence of a group of larger and smaller-sized animals s table 15), 

Metatarsus 

The metatarsus is^ like the metacarpus* often broken up into two or three 
parts. The depih width ratio was calculated for (he distal epiphysis. What 
was surmised for the metacarpus, applies to the metatarsus as well (fig. 36), 
Glutton-Brock : I %5] also measured the metatarsi of the animals mentioned 
above. 

I hc depth, width ratio fui the distal part of the bones of the prehistoric 
sites lies between 51,5 and 61*5 (fig. 35), One metatarsus of Navdatoli had 
a ratio uf 64.0, The ratio of Bus gatints and Bos JrorrfaUs lies between 59.fi- 
63 5. The ral i-ss of two [pcu tarsi that may belong to Bosdaphu\ frag"wow'us 
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are 73 and 74. The ratio of a recent ? Is actually 74,0. The ratio 

of is 50.7. One bone from Inamgann has a ratio that compares 

with (hat of the buffalo, 1 he bone is, however, mitch smaller and could only 
hare 3 blunged to a domesticated animal. A metatarsus frum Navdatoli and 
one from Kay at Jin, have a larger ratio than those nf thu other*. 64.0 and 1 >5. 7. 
In general the evidence indicates that domestic buffalo was found in 
lu&mgaon* and that It might be possible than Bos gaums was hunted or 
domesticated in the west. Muni oi the tftniea seemed, however* m have 
bdau£€d to Bos taurus* 


Adnplui 

The astragalus i* often found in large numbers in prehistoric settlements; 
it is a solid bone, not easily destroyed {fig. 37’■. It proveddifficult to distinguish 
between the astragalus of small Bos sp.. Cmm uni talar and B&stlaphtts 
twgocawrtus. Glutton- Brock measured six astragali of Ctnms unkohr and three 
of the BostliSphus (ragaemrtu^ She found that the length measurement* for 
the two species are the same and that the ratio width (mch lea/length does 
not differentiate them. They lie within the limits of she Bos sp. astragali 
collected at Kayatha, Naydatoli and Inaiogaon. Two hunts of Inamgaoii and 
one of Knyatha 1 are considered to belong to Bosrhpfius iragoramt'his r because 
their width h smaller than those of the others. 

When wc plot the length against llie width of the trochlea in a diagram 
(% 38), a slight gap shows between 56.5 and 5FL0 mm. The length of the 
measured a&LragaLi of the samhar and nilgai is smaller than 61.5* Qutton- 
Brock did not measure the n^irAgali of the other BoiinL U acerns that the 
aitmgalus of Nevasa III, with a length of 65.0, may have belonged to Bos 
gtiMfUl* 

In the diagram (%- 3H) the Langhnaj measurement* are plotted as well. 
Three Laugh mi j hone* have a length of between 62 and 74 mm, three other 
bones are larger than the Wg bone?;., but smaller than the large astragalus 
from N tv as a III, whii h measured 65 0 mm, and is as large as the astragalus 
of a □ Bos gaums of the collection of the British Museum i Mat, Hist.). We 
can surmise that the larger number of the astragali belonged Lo Bor sp. f but 
that three are of Bertfepkus ir(tgtiramfIur M and a few other may be of Crrms 
unuohr, although it h not likely. The astragali oT Nevasa Til might belong 
to the wild gaur. The measurements of zebu cattle in ihc collection of (he 
Royal Museum in Calcutta range from 56.6-75.4 and those of the Leiden 
Collection from 70,0-32.5 mm. (Grigson op, cit,). 
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Caicancum 

Only a small number of measurable calcanea were found. U appears 
that ill-:- calcanea nl Nevada 111 arc slightly larger than those of Ksiyatha II, 
Navdumti and Jnattr^ion III Nr. :-l934 of Nevada IV h exceptionally large, 
and may have belonged to a wild bmid. 1 he calcancum of the j Bos gaunt s 
of the British Museum (Nat. I list. collection measured 175,0 nun. The 
measurements of zebu i attic given, by Grigson me, fur those in the collection 
of the Royal MtMeum in Calcutta : 00 and IN; for the specimens indie 
Li: it 3 e c cl I ec t i on : l :3 8-1 titi; an d In r r hose o f l he Roy a 1 Vet r ri na ry l ■ nl 3 egr 
in London : 147-158- (Grigson op. tit,). 

Phalanges I P i) and III 

At all sires a comparatively large number of phalanges have been 
discovered _ Phalanges are often undamaged. Ills difficult to distinguish 
ihc phalanges from fore and hind foet* 

Phalanx L At all sites phalanx I shows the same variation, only XYS 
2423 *59/61 is slightly larger, INM ITT C 4 4 is small. This specimen may 
belong in Bostlaphnx tmgotmitfas* 

Phalanx II, The measurements nf phalanx II also seem to ho fairly 
const ant. 

Phalanx III. The collected phalanx HI seemed more varied : large and 
small* sturdy and blender pierce have been found. In Kaynllia H. the 
mitximum length lies between 17 and 67 mm p in hiamgaon 111 h between 
52-5 and 71.0 mm. It is difficult to make specific identifications, but most of 
them may belong to /lor sp. 

SLAUGHTERING AGE [Table li.. 

At Kayailm, one maxilla and three, mandibular were ol animals younger 
than three year*; old when slaughtered, Must animals were killed when llirce 
years old or older. At Inamgaan, one maudibula was of an approximately 
half-year old animal, the others of animals of three years old or older. At 
Navdatoli ; . lIjc majority of the maxillae and mandlbulac collected seem to be 
nf 3 year old and older animals; the same applies in Nevada. It .terms that 
most of the cattle reached maturity before being slaughtered, although the 
number of adult animals is possibly too high because thr. small, fragmented 
jaws of young animals might not have been collected. For determining die 
age at the time of death, the data arc used which were gi ven by Ellenhcrger 
and Baum (1943) for later maturing European cattle. The remains of the 
Indian cattle must also have belonged to hue-maturing races, as Singh I960) 
remarks that ' under Indian village conditions, cattle arc in general mature 
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at the a“e of approximately three yeat*”* This Is actually also the age for 
ihe old European Kandracea* 

TRIBE ANTELOPIN l' 

Klackburk <ir Indian znrtelnpv-Aiitilopt crmktift ra. The bEnekbnck favours 
open plain* enyfred with scrubs nr cultivation, It avoids dense forest. Blnck- 
hus k is essentially a culture-follower and nnt long ago il waa still found in 
larger number* all over India Schaller 1967), Although she blackbtick 
seems in he ihe most intensively bunted species since prehistory in India, it 
is only in she Ian decades that the number of animals rrached nearly aero 
and the species is even threatened with extinction* I he hlackbtlck J is ihr 
animal most frequently depicted on Naydatoli pottery, it Is parted Hindu 
and Buddhist art f and played mi important role in tin'Moghul painting 
The hide of the male LI nick buck was Important both in ihr Hindu ( Hubert 
d al. 1099} and the Buddhist religions* A torso of ihc well-known Buddha 
of bhaiislii shows him wearing a blnckbuck skin with the head and paws 
still attached to it. 

Ati ad si Is buck stands 8d cin at Hie shoulder. The kiudet art* smaller. 
The male* carry charart crude ally tightly wound, siraiLihi hums. 1 hr stature 
ijf the hlackhvii k J j is the same a b those of the spotted deer and domestic 
sheep and goat. The females may have the statute of a gazelle. 

No skeletons of f he black buck or gazelle were available for comparison in 
Poona, but skeletons seen in European museums gave me the impressing thru 
the gazelle skeleton h more slender than that nT eliinil, r.hf’ep and gnat. The 
black buck breeds at all seasons. It stems that the hlarkbuck k easily lamed 
and in Moghul art it is oFecii depicted when being led nr led on a leash by 
beautiful women. Hne picture shows a blackEiuck male adorned with brass 
horn-tips with streaming ribbons. 

Remaim of tlie Maekbuck eould be identified in all the srtiktnrnU 
except in those of the south. The hum core was most frequently found 
i' jjiT 40a, b, d). Only two mandlbula could be identified, mrc frr 
Nav da lob and rule from Nevada 111 (table l- r d(Hg. Idc I. ll is possilile that 
the bones of the blai khuck are very similar to iho&e nf sheep and gnat. One 
proximal part oT a metacarpus was found that seems more slender than ibat 
of a slice p/goat. As It was not oT a deer tve Have to consider that ti may be 
of a thick buck or a gazelle. The many h&ro cures may have belonged to 
skins which were used in ritual rebirth practice* (Hubert et al. 1099). '! he 

many pictures of the tamed blackbuck raise the question whether I he 
black buck waa ever domesticated in India, or scmbdomc&titated. 
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nwnftlia nr Indian gazelle—h gaidta 

Tlir male ehiflkara stands 6 j cm at the whjlJien. It is a graceful JittJe 
animul found in northwestern and central Jndi:i. It lives in waste lands 
with scattered bush and thin jungle, and itt deserts. The chinkara needs 
litrle water. (Inntrary in the blank buck they arc culture llcrrs and sJiutt 
man. The chinkara breeds at all seasons The horns of chinkam arc 
gracefully curved. At Muvdaroli two mandibulae (|ig. 32b' of the chinkara 
Were collected ( tahle 4.L The mandibpla h more compart; and also smaller 
than that of the four-horned antelope. The metacarpus mentioned above 
fur the bbekbuck could be of a gazelle. The fact that the animals shun 
man and live in small herds may account for the fact that they appear to 
have been less frequently hunted than the black buck. 

TRIBE CAJ*Rr_\] 

Often logically it is often difficult or impossible to distinguish between 
sheep and goat, especially when the bones are badly preserved or broken 
intn small fragments, Boessncek, Midler and Teirbcn j1964) showed, 
however, that in a number of cases, when the bones are well preserved, it is 
possible to determine, with a degree of certainty, which brutes belong to 
sheep and which to goats. Eller man and Morrison Scott (1951 described 
thr Following differences between the skulls of wild jfieep and goal. 

Oris: 

f*. Homs of males either in a spiral with ihe tips directed outwards, or bent 
in an arc of a circle with the tips pointing either forwards ami slightly 
inwards, or towards each other behind the head, 
h. Coronal mi Hire projecting forward at an angle; fombdoldal suture form¬ 
ing a more or less straight line. 

7. l achrymal pit trull- developed, or at least with its upper edge funning a 
distinct longitudinal ridge on the lachrymal lion*'. 

8. Infraorbital foramen small anti with a well-defined rim all around ic 
its diameter about equal to the length of the last upper premnjar, 

9. Upper ends of pracmaxillae not wedged between the nasals and the 
max iliac. 

Capra : 

5. Horns Sdlinimr-Uk? and bent back in a more or less vertical ptnnr or 
twisted like a screw and pointing up or brat backwards over the neck in 
a single spiral turn with the tip pointing inward* and up. 
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G. Coronal suture straight; lambdoidal sun air projecting forward in an 
angle 

7, No lachrymal pit or longitudinal ridge on ihc lachrymal bane. 

G. Infraorbital foramen large and with no well-defined rim anteriorly; its 
dorso-ventrul diameter greater than the length of the last premolar* 

9. Upper ends cpT the praemaxilla wedged between the nasals and the 
maxillae. 

L! hum an and MurrUmn Scott op. uL recognise five species of shceji and 
gnat each in Eurasia, 

For sheep they are : 

Osis amnmn^Ovis canadensis f Ons iarts tanka, OrC fttttsim&tt, Ons orientatis* 

For goat they are: 

Copra tattreura, Cap} a falconer i t Capra hi ran, Cap* a ibex, Capra pyrm aka. 

On sheep Lj if smart and Mon is son Scatt fap. nL) ft mark that the characteristics 
of the four sprats fund in Eurasia art distributed in a. mosaic fashion and na me nr 
luxi char aeteris tics suffice to separate one from another* Even combining all the 
ami lab [f characters it is difficult to draw a dear line between the reduced number of 
species here recognized. Perhaps it is better to consider all ihe sheep species as 
subspecies of one species, 

C oal^Cif| t7ct Linuaeui 

Of ihc goat, three of the above-mentioned species still live in northern 
India. The domestic goat is spread nil over the country, 

j\larklmr— Capra fatconeri Wagner h IB39, This spcries is still Found in 
Afghanistan, Kashmir, Punjab arid Baluchistan. An adult male may stand 
95-100 c.m at the withers according to Prater fop. cit. 1971), It has straight 
corkscrew 1 --wound horns. 

Ibex —Copra ibex Linnaeus, 1750. Tim species is found in Kashmir, 
Northern Punjab to Kumaon and in Afghanistan, It does not occur east of 
the river Sutlej, An adult male may reach 100 cm at the shoulder. The 
horns arc curved like *i scimitar. 

Wild goat— Copra hinus Linnaeus, I75B, The wild goat is found in 
Baluchistan and Sind according to Lllcrman and Mnrrissnn Scott (op. cit.). 
A ful[grown male grands 95 ctn at the wtihers, The horns air curved like a 
scimitar and have an anterior kccL In Sind the wild goat lives in small 
or large herds, 

Ihc liV’t-mtUiLLmtuJ species is considered to lie the ancestor of all 
domestic goats. It is thought to have been first domesticated in West Aria 
around 10*000 E, C, [Heed 1969). Remains of sheep and goat arc found 
in tho ancient settlernciili of the Quetta Valley and the Loral ai-Zfiob region 
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[Fainervis I9 ,-j6, 19;i 9). 11 is general!) 1 accepted ih.it these hones belonged 

tf> dointtsticaiHl animals, altliuugL ilic wild species si ill Jive in this region as 
well- fn the set dements of the Indus \ alley culture, bones of sheep and goat 
were collected in small numbers. Conrad 1966 pointed out that the older 
bone identification* are not reliable enough to say dial both shetp and goats 
were found. The animals that arc depleted in various ways do not leave 
room for any doubt that the people of the Indus Valley culture kept 
both sheep and goat. I have nut been able to ascertain how far south and 
east wild goat populations were found in Ancient India* The domestic goat 
is said to have been imported from West Asia, but it tuuld just as well Lave 
been locally domesticated in the Western regions. If the domestic goat was 
Imparted initially, in later times it could have been cross-bled with animals 
from tilt- local wild population. 

Five burn cm e; of goat were found at NavdatoJi and NeVasa, They arc 
small and straight, with an oval crest section at the base (fig. Vld, b). One 
liurn core at Ncvwa scented slightly twisted. 

In I9bl there were approximately 60,000,000 goats in India of which 
5 million were found in Maharashtra Ilarbaiis Singh 1966;. 


Shtfep—0. r Uimaeui 

live species ni sheep arc recognized in Eurasia by ElLmian and 
Morrimm Scott ; 

Ottft otirntalis Gweolin, 1774; Ovh emmn Linnaeus, 1756; Owe larjstan ica 
Nasanov, 1909; Ovh mttiim&n Pallas, 1C 11; Ovis eamdtmit Shaw, ItfUk 

Uf those species two are found in India. 

Oi.i ahtmm -the great Tibetan sheep or Marco Polo sheep, which is the 
largest known, anti stands 110-120 cm at tilt: shoulder. It may l>e found in 
Ladakh and Spiti. Its major range is, however, the Tibetan plateau* 
Piater '"/•■ 197 J) describe* tin: great Tibetan sheep as a different species, 

the Marco Polo sheep, Ellen wan and Morrissou Scott («J>, at.) consider tn-iih 
to be one species, 

Ons uritntdU -the Asiatic moufflon. According to Elicrman ami Morri- 
sstin Scott tliu specks b siill found in Kashmir, Punjab and Baluchistan, 
but n*jt in Sind. The animals in Ladakh resell a Jieight at the withers of 90 
cm, those ul Punjab Bd cm. 

fiifr criei L.—domestic sheep. Sheep .ire, together with the goal, the 
widest know n domesticated animals. Oms tarulmiat, found in West Asia, and 
Ovh oriental is may both have been domuticated. Whether the domestic 
sheep were bit imported, ur were originally domesticated in the Punjab, is a 
t{ucsiioji that cannot be answered at present- Possibly, both happened. A? 
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stated earlier h sheep and goat were not identified in the Indus Valley culture* 
Their existence is, however, attested by clay figurines and depictions on 
pottery. Two horn cores of sheep were found in Navdatoli; they belong to 
one individual (%* 41c). The horn cores are short and sturdy. 

Sheep/goat—Most bones could not be identified as to species. Among 
the banes here described as sheep and goat there may be a few from the 
bLiikbi.uk. No skull bones were found. In all settlements, bones of sheep 
and goat were collected. It appears that in the south, where all the animal 
remains were found* fewer small ruminants were slaughtered than In the 
iioithr The scarcity id long bones in Kayatha seems due to a bias of the 
collector. The hones most frequently codec led are the maudibulac. All 
those belonged to sheep nr goat, a number were of young animals* The lon^ 
bones were Less frequently collected. 

Scapula? -were found at Ncvasa and Inamgaoti. 

Humerus —12 pieces were picked up at Inamgaon, two at Kodekai and 
two at Nevada. 

Radius and ulna w'ere collected only at Inamgaon. 

Prints— there were only a few unmeasurable pelvis bones. 

Ftmur —only a few fragments were collected at Kodekal, Navdatoli and 
Inamgaon. 

Tibia —were primarily collected at Inamgaon. 

Metacarpus: Tin- metacarpus of the Bonidat can, in most cases, easily be 
distinguished from the Gfflidae. To what ex cent they arc distinguishable from 
those of the black buck is unknown to me. Those of gazelle will be smaller 
and more slender. A small metacarpus found at Kodekal may be of 
a gazelle. 

Aietatanw- In Inatngaon a number of metatarsi were Found of which 
the vascular groove was more pronounced than in the others (fig. 4Id. e) + 
There were no differences hi the measurements. They could be of the 
blank buck; they were, however, most likely those of sheep and goat. 

Astragalus The astragali of sheep.go at and blackbuck may prove to be 
difficult to separate. One astragalus collected at Navdatoli was much smaller 
measuring 26.5 cm. The other lengths lay between 30 32-0 Gum* 

Phalanx I.—It seems that the phalanges of Inatngaon separate into three 
groups. Whether this is due to the small number or to the fact they are 
really of different species is not known with certainty. It seems p however* that 
they fall within the range from Nevasa. In summary, it is possible to be 
certain that both sheep and goat were present In prehistoric India east of the 
realm of the Indus Valley culture. It is impossible to say anything about 
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the rat fa in which they were slaughtered* or (lie numbers in which they 
were kept, 

1 'he maxillae acid manJiLidac collected give us an inj.ii'lit into die slaught¬ 
ering age {(Able H)h In Kayathii, two nmutlihulae were collected of animals 
younger than two years. In fnamgaon III, one mandibuNi was collected of art 
approximately otic year-old animal* six were of animals older than two years. 
Of the oiandibiilaep 13 Were of animals younger than two years. Apparently,, 
one out of Four animals was slaughtered after reaching maturity. In XcVilsA, 
the nmjjoriLv pa f the animals were also slaughtered alter reaching maluriiv- 
This sectnfl to indicate that the animals were milked (sheep and goat) and the 
wool (sheep) collected. Since the bancs were selectively collected this c.lu he 
only a guess. 

Order Lagomnrpha 
lam Leporidac 

Ispus tilgri£i>tlis Cuvier, IS2J Indian hare *sr hlucknaped hare. 

According to Prater «!' 1071J F two subspecies of the Indian hare L*pus 
nigrkdlh rngfittlHs and Ltpm mgmoUu rnfeaudaim are found in India, 
I_ 11 rmau and Morrisson Scott descrdKc them as one peeics Lrptis ttigruoliLi. 

Hares arc still mime m i ls In Tnrii.i, in cultivated area* with i tiough r-atibx 
for hiding. It seems that the hare is a culture follower. In two placcs + the 
remains of hairs wen <oll?..ti:d r In Kodekul a pn iuaxill.% in Nevada a r. 
mandihuhw r, humeruSj. and r. femur* The mandibula was discovered in the 
weathered zone, the humerus and femur in period Y* 

To Europe ihe hare became more abundant during the Bronze and Iron 
Ages when man destroyed more and more of the forests. Until more evidence 
is available ii is difficult to r :L-' whether something similar happened in some 
parts of India. 

Order Roden tia 
Fatn. Hyttrfcidae 

Ihsfrix inrfkd Kerr, I D72— Indian porcupine. The Indian porcupine is a 
large mammal that can reach a length of 70-90 ems (without tail '. It is a 
Urge rodent fovtnd nil uv^r Tndfa from f'apo Comorin and Ceylon t.« the 
Himalayas. The animal favours mcky hill sides, but can adapt itself to any 
type of country. In the daytime, it takes shelter in caves, or in burrows dug 
by iSself. The burrows have a gallery and a chamber that arc up to 150 cm 
below ground level- Wc should remember those burrowing habit* of the 
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porcupine when we find the remains of porcupines in prehistoric settlements. 
In Scv asa two fragments of a mnndibula Were Found (fiy, 12 ), 

Fa m. Muritmc 

Gen us Rat ins Fisher, 3 fJQ3 

Rdthts ratios Linnaeus 1758, Wild rats originally occurred in Asia, 
parts of India, Ceylon, the Himalayan focit'hUlj, etc. The rat was spread 
over large parts of die world by human beings. In India the wild specie* 
is white, the communal dark. A species with a world-wide distribution ns 
the rat lias many races, but it is difficult to divide the species in well- 
defined rates. 

A number nT the rodent bon cs collected may be of rats. Fa is have 
burrowing habits, Je seems that in the plains they favoured the dwelling 
mounds of human beings for digging holes and obtaining food. In Kodekal 
four long bones w ere found. A humerus 75H 2{4) is probably of a rat, the pro¬ 
ximal epiphysis w as nut yet fused with the shaft. Three femurs were collected. 
Nr. 755 2\ F -is only a diaphysh; the epiphyses had mu yet fused and were lust. 
The bnne is larger than that of a recent rat m the Poona collection, I hc 
pmidmiil part of a second femur Wo Found. This specimen is smaller than 
that of the recent rat- The third femur was only a fragment. At Ntivasa. 
a large number of mdent remain* were collected from the level* Ilf, 
^ and \ L They represent mor^ than one species A number of bones 
may be oi Ruttus sp., id though the measurements arc slightly larger than 11 rose 
given by BUvrmim (1961). A fragment and live luandibulae also 

belong tr> iIsis group. 

Raodkota indica Bee lis tern Dai rinmys ? 1800. Three mandibular in Nevada 
belong to a second group of animals w hich arc much larger than the rat. 
They may belong to the bandicoot rat, which species is found in Ceylon and 
in Peninsular India, north upto Kathiawar. Like the rat, the bandicoot rat 
is found where human beings live. 

cf. Rhizomtis nimatrenrii Rallies, 1321 — large Bamboo rat. A skull found 
In Nevasa^ ia much larger than that of a rat. When compared with the 
skulls deputed by Elicrman [ l%l), it had die same dimension* a?, those of 
Rhi^mms mmalrensis f at present not found further west than Burma. 

Unidentified rodent 

Five bones from small rodenu found in Nevada could not be identified 
as to species. 
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AVES—bird* 

Bird brines are, in general, lightly built, small, and easily damaged. 
Owing to this, only a few bird bones could be collected. This is regrettable, 
since bird remains especially can tell ns much about the environment of 
a settlement. 

India may be the country where fowl and peacock were first domestica¬ 
ted. Of both domestic birds the wild parent species Gotha gailus L. and Pa™ 
mstalus L, still live in India. 

QalSm gallus Linnaeus—red jungle fowl. The wild red Jowl is found in 
northern India, in the Himalayan foot-hills as fir as eastern Assam, and south 
to the Godavari river in eastern Madhya Pradesh. The red jungle fowl lives 
at the edge of the forest and conies out in the early morning and the after- 
noon to feed in the fields. 

Clay statues of the domestic and probably of the wild fowl were found in 
Harappa, and there was also a fowl depicted on a sherd. According to 
Conrad (1968) the clay figures portray domestic animals, the one on the sherd 
a wild animal. Remains of the domestic fowl were found in Nevasa VI, 
which belonged to a large animal, (fig, 43). 

Pavo crihiatus Linnaeus—common peafowl. The wild peacock is still 
found in many parts of India today. The bird lives in dense scrub, and 
deciduous jungle, preferably in the neighlrourhood of rivers and streatns(Salim 
A!i I9ba). The peacock motif was already used on a large scale by the Indus 
Valley culture. In Navdatoli also, the peacock was the bird most frequently 
depicted on the pottery. Here we find a large variety of displayingand non 
displaying peacocks (fig, BD). 

According to Conrad, nne of the femora found at H.irappu and described 
aa domes tic fowl, belongs to a peacock. Basham (1966) mentioned tliat the 
peacock was originally a fond animal. It was the favourite dish nr the 
Emperor Asoka, before he became a vegetarian, In the Middle Ages there 
were villages of peacock rearers, who supplied the birds to the king and other 
important people. 

Avcs sp.—Bones of other species were found at Kodekal and Nevasa, but 
could not be identified. An ulna of a small bird and a claw nf a large bird 
w ere found in Nevasa V and Nevasa W. What seems to be a fragment of a 
skull was found in Nevasa IV. Another ulna was found in Nevasa ? and a 
tibintarsus in Nevasa V. In KodehaJ a metacarpus of a bird, the size of a 
fowl or duck was found , 
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R EPTILIA—reptiS h 

Only few remains of reptiles were collected* The most conspicuous are 
those of the tortoises. It seems that the large crocodiles were not hunted 
although even at present they still live in a number of rivers and along 
seashores. 

Tortoise 

In several settlements the carapaces oi Enrtoiscs were found. At least 
three species are present. Both Nath and Shall mention three species of 
which the remains were found In prehistoric settlements. 

PISCES — Fish 

Only a few fish bouts were collected. Fish bones are mostly sc nail and 
brittlej acid they can be easily overlooked, although the bones of the large 
carp and cat fishes must have been rather conspicuous, in Kodekal, where 
all the bones were collected, 4 fish bones were found. In Nevada V the rays 
of the dorsal fih* of three small ciprinidea were found , in Nevada *59 til the 
jaw of a large fiah, In Navdatoli a finray and some vertebrae that could not 
he identified. 

At present* several carp and catfish species are among the most frequently 
caught fresh-water fish in the Indian rivers, ami tanks. Chandy (1970) reports 
that at present catfbhes and carp constitute about b4 per cent of the fresh-water 
fish of India anil are very importam a food. Also in ancient India, where 
the earliest settlements are found along the rlveia* fish was, in all probability, 
an important constituent of the diet. According to Ansari fpers, comm,}, 
Robur or Tamhda masa (carp), Leheo rokila and Singala [cutfish), Myihis 
semgkal&i as well as a few other species were among die aperies caught in the 
rive]" during the excavation campaign of I&arDgaort. 

MOLLUSCA—Mollioci 

Although few molluscs were collected, in prehistoric Inamgaon, in parti¬ 
cular, a river mussel [unidentified must have been an important pari of the 
dally diet. 
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Conclusion 


From the earliest limes, tile inhabitants of the prehistoric and early 
historic settlements of the Shorapur Poak Navdatoli, _\ T evasa T Inaiiigaon 
and Kayatha, kept the five domestic animals known at that time : cattle, 
sheep, ^oat, pi .5 and dog, In later periods> the horse, the donkey, and poultry 
were added. The remains of cattle were: the most frequently collected by the 
excavators. Those of piga were collected only in small numbers, except in 
Navdatoli. The small ruminants (sheep and gnat ■ take second place, except 
for the mlciolithic settkment of Bagor (MIsra 1971' in Raj a man, where 
Thomas : 1975) found that in the oldest layers sheep and goat dominated t as 
they did in the settlement in Baluchistan and die Loraiai-Sind region. 
Animal proteins were not only obtained from dium^ijc animals but also from 
wild ones, Tlur t&ntbar, rhitaf chmkitra. blackbuck and nilgai were him ted. 
as well as smaller and Larger carnivores, 

]i is not yet possible to obtain a clear picture rtf the stockbreeding and 
hunting practice* of the settlements investigated, but there in little doubt 
that in the burning communities si nek breeding was practised alongside plant 
cultivation. 
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Tig. 2 Mean annual ruin fall in inches (after Salim All 1949). 
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f moist deciduous 

E3 semi-evergreen and wet evergreen 

1 northern KarnatakjKoeiekal etc. 

2 Kay at ha 

3 Navdatoti 


4 Nevasa 

5 inamgann 

i'ig* 3 The major vegetation areas (after Schallcr 1967), and the 
location of the site* (Rodin*, R A. I,, Groningen). 
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Fig, 4 Hie otCupation phases of the ash-moundSj K aval ha, NavdatqH, 
Nevada I935-19&1 and Navdatoll- The symbol refers to the 
diagrams (%. 26* 33, 35. 3§} t 
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li g . s Kodekal, trench l, section fadng north (after PadtLivya 1^71). 
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S i^ L fj The excavated trenches f I -IV" hi NivcUtoli. The faunal 
material was mainly collected in trenches 1 and I! r 
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I ig_ 7 Animals depicted on Navdntoli pottery. 

A : I, 2, 3, 4—cattle. 

B : !, 2, 3—goat, 

C : \ 7 2 w 3-clog. 

D ■ l f 2^ 3, 4, 5„ 6—black buck; 7—j btackbucks punuin^ $ [W»rke f 
Ppccan College, Poona). 
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1 ig, fl A: 1, 2, 3, deer. 

if ; 1, panther; 2 ?; 3. porcupine; 4, tiger. 

C ; I. pigeon; 2 T goose; 3, domestic cock. 

1) : i, 2, 3 f 4, pitacoks 'YVnrke, Deccan College, Poona), 
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Fig* 9 


A : 1, flamingo; 2, bind of prey or vulture; 3, Hide egret. 

H : 3 , 2, 3, crocodiles. 

C : 1 T butterfly; r l< centipede; 3 a scorpion; I, centipede (Warke, 

Dec< - an College. Forma). 
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l H ig, lit I'hc dwelling mound of N^vasa und the excavated are is ! after Sacikalia et al. 1! NiC J j. 






INAMGAON EXCAVATIONS 
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Fig 1 * II The excavated trctu IiL-is of Inamgaon (after Ansari 1975). 











































































































































































Q 2cm 

i_- 1 - J 

Fig. 12 The tts'o piece cf Uic mandibula of an Indian porcupine (Hjsfrix- 
indka) Found at Neva. i. 





Fig. 13 Two I maxillai* t'J a do^ t N^vnsa III 1955-1956). 





Fxg J 4a Canid ac, from bottom to top : mandibula [namgaon 0 $ 2 , 
lu.imgaon A'l 6. Xtvaja 7143 F //.« ami maxilla ilnamgaon). 






Pig, ! M> MandibuLic of a catiid, from bottom to lop : Xevasa I272j 
N VS +222 4 . Ntvas; j 35 6 H3 J* (without P3 














F%. IS A; 


0 2 cm 

L —i_ i 

ManiUWaoi'a young canid iNevasa 3107 x 4; c, d, e, f; 
Msindibulflc of catlike amimat* found ai Ncvasa. 













r -■ 



Hil- maxilla a ymin^ elephant found in Nirvana V SVH I) .HI I 4 r 






ii^r. |7 The second phalanx of an elephant found in Inamgnon H2 4'^ - 
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cm 


Fig. IB EqukL a ; P2 Nevasa 4758 x 5; b ; 1. P J /M* Ncvaaa G 129 Fv Ibj 
c : 1, InamgaorK d, i\ mandibula. Ncvasa NVS E 2. 








fig. 19 Squid remains, a, r. M„ NavdatoH IV; L, i\ manHilmhi with M_ \[ 1 NavtkuoEi IK _T ivjjiju i l* ; 
prexnulai ur molar fiom tin? upper jaw, Nev;i.':iL 27fi'i 238 J 












Fig, 20 Kquid remains, Fargo and small radius from Navdatoli 
(NVS IV 157 III 19 2; IV 98 I). 








Fiij, 21 Sqld recnainSr NavdiUoth From top tn bottom. 

]< mandibula, P± Pj Mi not yet erupted) {I I 4S5 I 2 ) 
r. mandibular -Pi P K P a M t {M* not yet erupted) (9140 Bl) 
l. mandibuh, -F, P, M l ? (679 1 N Jj 
I. maudibula, - —Mj M 3 M a (2/3 used) i h J425) 
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I’ig. 22 Cervidae remains. a : 1. matidibuU P x P* P 4 I» Inamgaon D T 2 \ 
h: 1. tnandibula i P^PjMjM, erupting), Nc%asa 4229 180 4 >\ 

C: phalanx II either pf sambar or nilgai, (IA1 14 . 
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Fig. 23 Nilgai, a : humcore from Navdaloli III i 118-’;: b : r. mandibula 
m’ M,-. NavdatoU iW2» I IV 4); c: r. mandibula F, P, 
M, M,. Navdatoli (12819 IV#). 






Fig, 24 Nilgai, a : astragalus, Ihatfigaon f I 8 J ; b : meiacarpus p 
Inn mg arm [D 2 - j; e: metacarpus, Inamgarpji JXM—I ij 
d : metatarsus ? Tnanigaon (INM-—] 12 2j. 
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G 3 c-rn 

I-k-J 

Fi^, 25 Four-hftmcd dtttdrtpcs i rh jwBingha . si : Tiorncorc, Inamgarm 
INM - ] H9 1 / ; fa ; horncore, IiKmmarm 1NM—I 1 8 2); 
e: L ntiindihula M, M B ), Nevada (4226 Tr 363 B 4 ; 
d : r. mandihiila Mj iVT , Ncvasa i 1781 IV 27 2 . 
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Crrcumr‘*r?nt# ttl 1 ft t b a f i ifl mm r 

2G Bov ids. Circumference at the bast 1 of the horncorft ■horbotttali plotted a^aiml the 
Index Minimum diameter/Maximum diameter X 100 (see table \ for and period)* 








0 Sqm 




Fig, 27 Bitbolus hubalh. a ; horiicon: from Kavdatoli (3395 Tr. J); 
b : horncore from Ncvasa 2872 Tr. 43 2 . 

Bos taurus indiais ; c ; horiicore from Nevasa (2569 Tr. 14 ’), 







Fig. 26 Bus taunts (indicua], a : r 3iiirhcore t Navd&toEi (V 11 Tr, •; b : horn cure, 
NavdalnJi iY i'r. I 10 ; l: : honu'urc: t Xavdatoji ■ 109b l I J 1 , 








i-ig. 29 Ifos (aunts r indicus;. a : 1. Iionicoia NavJatoli ( I 96, Tf, III 2 •: 
h : Navdatoli (5630, Tr. 11 3), 







/?(»'• fair™* indicusi,', a : ! horHcnn.% Xavdaiuii 12U50 l AH 7 , b : L%vdmoli 3371 1 u 9 , 33751U 9* 
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(•ig. 51 iodic*),: 1 It jrncnre ■ caudal), Navdalttli ;Tr It! 

Ip^itL *Tb fa ’ '' 1 ’ J ft ' ■ P^"« I, 











I'ly. 32 Bos taurui (iudicus), a : 1. mandibula, Kay at ha A9 — i 
Capita gaieUa; b : 1 mandibuja M. M« M,l. Navdatoli 
(255 IV. Ml. II ’). 
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Fig, 34 Bos sp. Metftcurpus from Jnamgaon. 
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Fig. 35 Bovi.l Mcummis. The niasirnum dW width (horizontal j 

Maximum distal miclmesa. xViaximuiti distal width ■ 100 [vertical- 
















Fig. 36 Bovid. nistiil f*pfph> sis of mein tarsus found at Jnamgaiin 

(from r, 10 I .) D /, 1 8 4 , tM l, A2 2 ; Di 4 . C3 4 . 









Fig j 1 Eiivid. Amragsdi t't>u ml at 1 namgaun 

(from r, to 1.; ?. HX i 1 8 4 , II 1\ D4, 19 /). 





UJui u; oanpaj) sin ja tjipiM 


fig. 38 Bov id. Astragalus. The lateral length (horizontal) plotted against the width of the tmdilea {vertical)* 
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I i(r, 39 Btivid. Astragalus. Tlu- lateral tength (horlssonial) pirn ted against the 
index wid tli of the trochlea-I literal length '■< 1UIX 












Fig. 40 Antilopt ettmcapta, horn cores, a : Inamgaon — t J B J'i; 

b: Inamgann i I J 9 J}; c : Navdatolt 27h& I V 9)\ 
d ; I. triandiliula M s M,J P . Ncvsua 1 3732 Tr. 200 8), 











F1g + 41 Capra Aimer t horncorcs. a : Navdafoli III I9S I 2); 
b : Nevjp 319 l>, A 5 /}; Qvfs arks. homcore; 
c : Navdaloli »J V 3 1 L iJ 3374..: I "apra/Ovis nunta tarsus; 
d : Inarpgaoti [D2 2 }; c : Inamgaon i D 2 3 1 ). 









Fig, \2 Capra Ovis, niandibiikc. from abuve t>» r. mandibula P 4 M, 
M* M a ); Inamgaon j—I B s J); r, tnandibida P a P, M* MV^ 
Inaittgaon ; P B /)■ L mandibula Mi M. \1 a i Inamgaon [I 8 
I); I. iTondiiiala ( l\ M A M^) r hmngaon ihii rnandihula 
probably belong* to another species, 'l'be put ecru of the enarncl 
is not Uie same as iliat of die other three pieces. 
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2 cm 


Fig, -13 ft all Hi gatiu* •hmnttiu,. Nevasa, a, humenu: b, tlbiotarsuBj 
c, Mno metatarsus j. 





















Fig, 41 TJw rays of the dors a] fins of eipriitid. fish found 
in Nevasa -;ai least ‘1 species,', 
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